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Because You Get the Right 
Feed for Any Speed, 


the machine is sufficiently heavy and rigid, 
the location of the levers and handwheels 
is handy, and the workmanship is accurate, 


B. & S. Grinding Machines Grind 


Profitably Day In and Day Out 
BROWN & SHARPE MEG. CO., Providence, R.L, U.S.A. 


New York, 20 Vesey Street Philadelphia, 654 The Bourse 
Rochester, 305 Chamber of Commerce Bldg. Chicago, 626-630 W. Washington Blvd. 
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Maximum Production at 


Minimum Expense 
The Pond Rigid Turret Lathe 


POND MOF * 
citi hn 





na Rigid lurret Lathe 


We should like to estimate on the saving in your own shop by the use of the Pond 
Rigid Turret Lathe. 

50 to 150 per cent. increase in production is what we have been able to demonstrate in 
many shops. 


In its design and construction are incorporated the newest ideas in machine tools for 
high speed, quick handling and convenience. 


The machine is extremely rigid. It gets its exceptional stiffness through the rigidity 
of its constituent parts and the manner in which they are combined. 


Its broad turret faces permit the heaviest tools to be securely attached. The Turret 
faces can be run close up to the chuck permitting the use of the shortest tools. This is only 
possible on Pond Rigid Turrets. 


There is perfect balance. Nothing sacrificed at the expense of any other feature. Built 
in two sizes, 21- and 28-in. 


Phe Catalog Pond Rigid Turret Lathe” should be in the hands oj every lathe user. Send jor one. 


NILES-BEMENT-POND COMPANY 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


OFFICES 


Bo m Rent Bld : ! cae ‘ ite | Nationa Bari Piiedy Pittsburg Frick Bide St. Louis: 516 North 3d St Philadelphia “Ist 
al . ve Ste ; ‘ be \ I; own Marx Blew \eents The Canadian Fairbanks (Co L.tad Mentreal, St John. ‘Toronto 
; ' . 1 1¢ LS \ het \ 1.“ . \ "California N ila ond \rizon  iarron, Riekard & MeCone, 461 Market St San Francices 
me ; wey ; . “ nueles, ¢ ic Elreole Vachi, Milan Italy. l (3 Kretschmer & Co... Frankfurt aM 


See pages 51, 52, 53, 54, 55, 56, 57 and 58) 
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Obtaining Accurate Records of Wheel Fits 


The New American Hydraulagraph, an Instrument Which Makes It 
Possible to Know the Exact Pressure Used in Making Force Fits 


EDITORIAL CORRESPONDENCE 
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All who 
use of the hydraulic press 


with 
ob- 
ning force fits realize that in order to 


are familiar in any way 


for 


ure the best results it is absolutely es 
ntial that difference 
the diameters of the parts being fitted 


there be 


, 


enough 


to require a sufficient predetermined pres 
In the case 
the 
numerous 


re to force them together 
railroad work, either of 
runk the 


ilwavs, it is no 


steam 


lines or electric 


xaggeration to = say 


together, and if the wheel tit happens t 


be looser than it should be, and the oper 
ator 1s so inclined, it is an easy matter to 
continue the pressure after the wheel has 
the 


record show the desired maximum pressur« 


reached shoulder, so as to have the 


Then, too, in most instruments of this kind 
the records which can be made on one sheet « 
are comparatively few in number and 


practically necessitate the operator having 


recess to the instrument at all times 


Company, Boston, 


with desirability of handling a large 


quantity of work instead of being over 


particular as to its quality, that they lose 


sight of the after effects of poor work in 

such a plac 

existing conditions in this 
shop work, the Ameri 

nd Valve Manufacturing 

Mass., has 


j 


what is known iS tne 


Realizing the 
ranch of machin 
an Steam Gage 
developed 


Hy 


iccompany 


\merican 


lraulagrap! shown in the 
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FIG r THE HYDRAULAGRAPH READY FOR USE FlG. 2 rHE CASE OPEN SH H \ EMEN 

it the safety of the train depends’ which, if he does not fully realize the r ing illustrations, which seems to overcome 
pon a wheel being properly pressed on sponsibilities that rest with this work, the existing difficulties in this line by the 
ts axle, and that many bad accidents gives him the opportunity of doctoring the us f wl ically ntinuous 
ive been caused by the wheel's fit being record to suit himself. In some cases he  steam-engine indicator adapted for hy 

poor as to require only a small pres may not be as much blame as might draulic work It retains the same gen 
ure to force it into place, resulting in a appear on the surface, as he ts paid by the era structi s the regular indicator, 
ose wheel after it has gone into ser- number of wheels that he handles per day, with pring pable of re ding tons 
1c without any allowance being made for the — instead pounds, and securing the mo 
While many wheel and other hydraulic time he would spend in handling a wheel tion for the indicator drum from the ram 
resses are equipped with recording gages, which was not up to standard. There ar f the pres 

ey simply show the maximum pressure also too many cases where those in charge rhe mot f the cha : rm and 
vhich has been used in forcing the parts f such work are so thoroughly impres: ed sitive, between geared rolls, and is not 








iffected by the receiving roll, this being 


quite necessary for a reliable record 


I his 


f showing th 


secures the very desirable results 


€ exact pressure required at 
each in the length of the wheel fit, 
and making it utterly impossible to secure 


wheel fit it- 


point 


perfect diagram unless the 


should be. By this method 


self is as it 


the only effect of allowing the wheel to 


seat on its shoulder is to increase the pres 


that point, while the ram remains 


[his simply makes a 


sure at 


-tationary vertical 
which im 


pressure line on the diagram, 


once the manner in which it 


In this instrument there ts 


dicates at 
was obtained 
no necessity for the operator having ac 


cess to the case as it carries a roll of 


paper 100 feet long, which is enough to 


last a week or more in most cases, as 
each roll holds diagrams for from 200 to 
240 pairs of wheels. The opening in front 
above the glass allows him to write the 
number of the wheel being pressed at the 
can be seen in 


top of the diagram, as 
It also allows him 


those shown in Fig. 4. 
to see just what he is doing 
impossible to doctor records with this in- 
ram 


It is, however, 


strument im any case, as unless the 
and pencil move together, a straight line 
ts the only result and this shows at once 
that something is wrong. 

Referring to the details of the instru- 
general con 
and the me 


ment shown in Fig. 3, the 


struction becomes apparent, 
chanism for moving the paper under the 
recording pen is clearly shown 

lo prevent sudden shock on the instru 
ment, as in the case of a poor fit suddenly 
coming against the shoulder, or in removy 


ing old wheels, the protecting chamber 


shown in section below the instru 
ment ,itself has been provided Pres 
sure comes in from below and _ raises 


the small check valve, which is prevented 
from lifting too high by the projection on 
the end of the indicator piston, The an 
vular chamber is filled with air, which is 
compressed by the liquid and acts as a 
cushion in preventing sudden shock. The 
area of the piston is that shown in the 
upper portion with the two grooves, the 
enlarged end at the bottom acting as a 
sort of dashpot as the liquid flows around 
the enlargement in one direction or the 
other. In case of a sudden release of 
pressure, the check valve closes and pre- 
extreme shock in the other direc 
This check valve has a small groove 
sides of the running 


vents 
tion 
On Opposite seat, 
around the head and down the full length 
f the shank his allows a gradual re 
lease of the pressure so that the pen re 
turns easily to its zero position 

When the maximum pressure is reached 
the valve on the stem seats and protects 
the spring and recording mechanism, no 
matter how much excess pressure may be 
exerted by the This 
a stop cock, making it impos 
made 


pump also does 


away with 
sible to avoid recording every fit 

In Fig. 4 are shown a number of dia 
with the comment above, 


grams which, 
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explain themselves. Each vertical line 
represents one-inch travel’ of the ram, 
while the tons of pressure are indicated 


by the horizontal lines, each line indicat 
or 5 tons, according to the 
spring being The 
diagrams are marked so that they can be 
The 


number above each diagram indicates the 


ing either 2% 
used in the indicator. 


used with springs of either capacity 


number of the wheel being operated on 
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; 


this kind can very readily be turned « 
with the usual method of using hydrau 
presses, either with or without recordi: 


gages, we are inclined to wonder w! 


there are not more accidents from po 


wheel fits The fact that there are so f 
is the best indication we know of that t 
great majority of workmen can be d 
pended on to do honest work, and that t! 


percentage of dangerously poor fits whi 
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DETAILS OF THE 


In the diagrams shown by pair No, 7, 
the pressure required to remove wheels 
from axles is given, and while these are 
not usually taken, they form an interesting 
record [hey show the high pressure 
taken to start the wheel, the sudden re 
duction after it starts and the apparent 
catching or seizing before it finally decides 
to let go gracefully 

rhe last 


sults, 


pair show very peculiar re 


and when we 


consider that fits of 
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HYDRAULAGRAPH 


MERICAN 


go out of the shop is very small indeed 
But one accident will cost many times th: 
amount represented by these instruments 
and it is the worst kind of economy t 
take chances of the kind. These dia 
grams, make the kind 


accidents, and 


however, best 


of evidence in case of 
it would be extremely difficult to convince: 


any jury that a derailment was caused }\ 


a loose wheel, after they were made to 


understand the significance of such 
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‘ord as this, and could be shown that 
wheel in question made a good dia 
g¢ am in being forced into place. 
In addition to its commercial side, this 
strument is a distinct addition to the 
echanical world as a means of obtaining 
curate knowledge, as it will enable the 
curing of data regarding press fits, 
hich it does not seem possible to secure 
any other way. One or more of these 
struments in a shop having a large va 
riety of this kind of work will give in 
iluable records, some of which we ex 
pect to publish at a later date 
Wheel makers should also be especially 
interested in the use of an exact recording 
have doubtless _ re- 


istrument as they 


placed many wheels as defective, which 
were burst from over pressure. In fact, 
with the usual gage and its violently vi- 
dificult to know 


what pressure is being used 


brating pointer, it is 





‘Made in Germany”’ 





By J. RicHarps 


Forty years ago we had the laugh on 
Germany, so to speak. England had no 
technical schools, we had in this country 
only a few and Germany had many. The 


Mid. 118,666 


200 Tons Mid 








FIG. 4. 


“x, y, z” people with a pair of spectacles, 
who could not drive a nail, were a source 
of continual amusement to what we then 
called the 
tempts in north Europe to found skilled 


“practical” world. The at 
industries by means of laboratories and 
books was laughed at and, indeed, were a 
Rhine 
They knew how 


failure, as many ;ttempts in the 
and Saxon cities proved 
things should be done, but had no one to 
de them, and “imade in Germany” be 
a synonym of bad quality. We all 
the tables are 


other foot, 


came 
remember this, but now 


turned The shoe is on the 


113,905 C.1. 52, 
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so to speak, and we have Professor 


Sweet saying: “I do not know if we make 


the most accurate work of any engine- 
maker in the country, but one thing | do 
know is we make them as well as we 
know how; but not as well as the same 
cngines are made in Germany.” 

[he professor made this remark some 
time ago, when he had been examining 
the work m Germany and no doubt has 
brought his own practice up abreast with 
his German friends. 
now technical 


England has many 


schools. So have we. The Scandinavians 


have their slOjd schools and Russia is 
well provided; but Germany is long 
ahead, because earliest in the race. The 


slojd boys have learned handicraft, grown 
up and most of the earlier ones are gray 
attempts are 


headed; also the z2bortive 


over. The Rhine is lined with chimneys 
from Mannheim to Cologne and is a 
canal. I had difficulty a few vears ago in 


finding my way about the city, which had 
been familiar 14 years before, and on in- 
quiry found the population had an incre- 
ment of 150,000 in that time. Mannheim, 
Coblenz and others the same, and across 
from Mannheim a new city, Ludwigs- 
haven, had grown up, with great factories 
—one employing 5000 people in the chem 


ical industries 


SOME OF THE RECORDS OBTAINED OF GOOD AND 


There are five of these chemical works 
in Germany, that aggregate 
force of 20,000 men and send to this coun- 
try alone $14,000,000 worth of chemicals 


employ an 


made from materials from here mainly, 
that go across the Atlantic and are towed 
Rhine 


large part and 


in barges up the Aniline dyes 


form a these are dis 
tributed elsewhere all over the. world 
Sulzer Bros., of Winterthur, 
land, had 1200 men and other works, 
as the Oerlikon and Escher, Wyss & Co., 
of Zurich, Baden 
(Swiss), have branches in Germany and 


Switzer 


such 


Brown, Bouviere, of 


thereby have exerted in Germany a wid 
influence in shop manipulation 

In machine processes and in fitting, th 
early and fine work of the Swiss peopl 


is known, and as their works are mainl) 
on the German side of Switzerland, or o1 
the Swiss side of Germany, one can easil 
see the result of the flow of populatior 
trom one country to the other, when al! 
spoke the same language and had a con 
mon object in view 
Here is the highest attainment of shoj 
morale and skill I have ever met with an 
inany things that we of this newer cour 
try can observe with advantage. Not i 
productive power, although that is good 
The whole is:a result of a combinatior 
Swiss and German, the best of both, sur 
rounded by old social conditions anc 
homogeneity of race which this continent 


cannot at the present time furnish 





Looking for a Bossing Job 


By W. Osporne 


“Mr. Jones, | want to go to work for 
you,” 


“Why, 


you were working 


How is this? I though: 


at the other shops 


Tom! 


am sure that I can't give you as good 


52,596 





American Machinist, N.1 


BAD FITS 


job as the one you had there. 1 hav: 
understood that you were on the bes? 
work in the shop and having good su 
cess with it.” 

Tom shook his head with a defiant gest 
ure. “The job was good enough as f: 
as that went; but when a firmtries to ru} 
it in on me | won't stand for it, that 
just all there is about that.” 

| hehleve in a 


man standing up f 


principle too, Tom, but | always supposed 


thev used their men well What is th 
matter anvhow 2” 


Now | will just tell ve 


u what the mat 








er 1 Pheir foremal la- put ina ’ 
everything that is fair | ought to have had 


ylace and instead of that they have put 


in that young Thompson that don't know 


as much as lve_ torgot le has only 


laved along tor them for more than 51x 
hdnt mind it the other time when the, 
put m tlrazie1 tie was a foundry fore 


' 


man who was out of a job, and now he ts 


it agal ind he was a nice man | 


didnt want a man to kill himself trying 


nake the company rich, and it wast 
looked oO iS al inpardonable Sill lor { 
man to have a little smoke at his work 
mg as the old man did not catch him at 
if Frazier liked smoke Jumself and 
cnew 1 tellow whe irried thi est 
ybace 
Iho PHOMpPson Is Ole rt ¢ tellow 
lat don't know anything but work {« 
Is too vood to go out with the boy nad 
hare ne} 1! but i¢ 1 eve rlast nel 
iy ¢ sort of foolish question that 
e but ch llege protessotr ca&re in\ 
‘ If they had put in any oth 
| would not i\ ninded it 
d the | wanted the job, at 
il } riwas the yidest 
i ¢ W he ey \ t wht 
Ml put him in | quit lf 
t st p for his own rigl : 
f 
( ' 
‘ ft P g ‘ ] 
a) 1 lf f a 
id Ity rie . 
en ~~ 
¢ pla vl ! 
' -~ 
thing myselt ] Q ne lett 
‘ ) | vill LAK I 
w turn the matter y 
kn \ viliing t Ip any ma 
it | d, but I was very careful abo 
ommending 1 inless | felt re 
mnably ertain tl ie was Mipel t t 
li the place that wished. I knew thi 
man te he a eood ie Idet HCccCalls¢ f his 
1avine held a job of that kind for years 1 
200d shops, but I had yet to find out about 
tness for running a shop. I would 
to do a little investigating before | 
would care to give him a letter recom 


nending him for such a positior “T sup 


Il about the mixing 


ose Vv know 
ms s to vet the proper results 
emarke asa feeler 
Oh, ves, I’ve taken off heat whe! 
1 Wa iway Wi ised two pieces 
f pig from the pile corner t ne 
from the pile by the fem nd put in fifts 
) d f scrap f ve dred pound 
IY 
“WI | thheon 
ke 
| really ( aT f 
they eve ed y silicor t t 
} did have s imesto nee it | 
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lhey might have had it though and | 
idn't see it, for | wasn’t very much of a 
land to go prowling around and poking 
ily nose into things that wasn’t part of 
tay business. If | was boss 1 would use 
inything they got and wanted me to use, 
though, if they told me to.” 

“How much coke would you use?” 

“There is one place where | would 
watch things. I would see that the fel 
w that looked after the cupola used 
nough to bring down the iron good and 
hot. | don't like to hang around myselt 
waiting for the iron when | might as well 
be on my way home | believe in getting 
the wind on early and letting the boys get 
way carly It gives them a chance t 
lave some tun in the evening. If a fellow 
idnt anything to do but to sit around 
ind read after supper it wouldn't matter, 
it a real live fellow like me has 

About where do you think your melt 


ng ratio would be?” 


| would let the offce figure out tha 


if they wanted to know. If the foundry 
vets out castings it can't be expected to 
do the work of the office too. ‘The office 


uuys all the stuff that the foundry has t 
se, and | can make the molds and melt 
p whatever they furnish and put into 


“How much would you think it safe t 


lift on a haif-inch chain 
It ll hold a pretty big tlask [ cant 
ff hand how much it would carry.” 
How much would a flask six feet by 


uur feet by three and a half feet weigh 
vhen it is full of sand if the flask weighs 
75 pounds? was my next question 
vuess | would have to look it up t 
ible to answer those sorts of questions 
[hey sound like some that Thompson 
ised to be everlastingly poking at th 
oys,” he added with a laugh 
“What books do yo 


f them do you think 


have on foundry 
yractice, and which 
he best 2?” 

I'm not one of those fellows who runs 
to a book for everything. 1 worked for 
i fellow once who wrote one of them 
foundry books and there used to be lots 
t bad castings made. He used to be try 
ig all sorts of fool things. He must hav: 


ost the company a heap, but they seemed 


to think anything he did was all right 


You can bet if it had been a common 


fellow like me they would have sung a 
lifferent song, but just because he wrote a 
ook and was always writing something 
for the papers they let him do as h 
pleased.” (As a great deal of our most 
dvanced foundry practice has been made 
possible by the work of that same man, 
both as an investigator and as a write! 


bh nd willing to give the results of 


; fforts to the public. perhaps they did 


“ven if you don't have very many books 


ippose, of course, vou take your trade 
paper and so keep in touch with what is 
going on in the trade outside of the shop 
ppen to be working in?” T knew 
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that very few who were in positions of 
responsibility got along without that kind 
ot help 

lhompson tried to get me to sign for 
a paper so that he could get a rake off i 
did look a few over just to please him, 
but they wasn't any good. Some of it was 
just figures, hMgures ull you couldn't rest, 
and the rest of 1t was just pictures of ma 
chines or else telling about work just like 
we have here in the shop. I learned my 
trade and can do my work without having 
to read what some boy writes about it 

“T have no doub: that you are a good 
molder and learned the trade well when 
vou did learn it, but now you want me to 
recommend you for the position of fore 
man \ man to be a good toreman has 
to be something more than a good work 
inan and as far as | can find out you haves 
not even started in to begin to learn the 
trade of foreman. You might get along 
ii some place where all the foreman had 
to do was to see that the men made theit 
molds properly, but even the.. | am afraid 
you would be helpless if anything new 
came along [Thompson came over her: 
one day and asked me to let him canvass 
the shop during noon hour for subscribers 
tor some trade papers, and | felt that he 
was doing me a favor by coming He 
sed to often come over to see how we 
lid work, and | was glad to let him do it 
for he was always full-of ideas and | 
felt that he did the shop as much good 
When Frazier was let out 


| told them that they had the making oft 


s it did him 


very good man right there with then 


nd they were bright enough to see it and 


put in Thompson, and | think they did 
well They talked of you and said y 

were a good molder and nothing else. It 
was not their fault that you did not get 


the job but your own. Supposing you 
had a foundry building and were put 1 
charge and had to select and order your 
own supply of irons, coke, sand and sup 
plies, and hire your own men and instruct 
them as to how you wanted to have things 
done. Suppose also that you had to make 
castings to specifications furnished to you 
and to guarantee results. Supposing that 
vou had to bear the cost of any mistakes 
that you made, would you tackle the job? 
\nd if you would not,-have you any right 
to hunt for that kind of a job and expect 
some one else to stand it while you 
blunder and flounder and get them into 
trouble ? 

“This may seem rather plain, but I am 

friend of yours and want to see you get 
long, and my advice to you is to go back 
ind go to work for Thompson and see if 
vou can’t be ready, when some bigger shop 
wants him, to step into his place.” 

Mr. Jones says that it is not of much 
se to talk “turkey” to some people, for 
om is still a molder, and is not half as 
friendly as he used to he 

Perhaps he thinks that Mr. Jones be 
longs in a‘class along with the colleg: 


professors and Thompson 
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tt 
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The Machines That Make Cordage 


Some Mechanical Combers and ‘ Twisters'" Now Replacing Old Rope 
Walk and Hand Process of Transforming Fiber into Twine and Rope 





EDITORIAL 


Che expression, “Done by a twist of the 


would fairly describe the 
method of 


very few years ago 


wrist,” very 


manufacturing even a 


At the present time 


rope, 


there are still a few relics of the once 
familiar, long, low building, known as the 
ropewalk, but these are growing fewer 
and fewer and practically all of the rope 
commercially manufactured in this country 
is now made by automatic machinery 


What is known as hemp rope is made 


principally of two vegetable fibers ; manila, 
which, as is well known, 1s the most 
important product of our Philippine 
possessions, and sisal, which comes from 


4 
. od 


sj 
v yt 
“ " 
al 


‘i. 
4 


characteristic photographs of tropical 


vegetation. The manila fiber comes from 
the portion of the leaf which grows along 
the trunk of the tree 

Not far from the ground the leaves are 
cut off other 
stalks 
upper portions of the 
removed, the stalks are cut longitudinally 
Next 
from the fiber by drawing these strips be- 
tween a dull knife blade and a hard-wood 
block. T his 


fiber to remove the pulp is said to be very 


and separated from the 


forming the trunk, and after the 
been 


leaves have 


into strips the pulp is removed 


operation of drawing the 


laborious, but up to the present time, no 








Yucatan in Mexico lhe manila fiber 


really Makes very much the better rope, 
and @¥sal rope is used only where strengtl 
and durability are not the leading require 


ments 


PHeE MANILA 
Manila plants are not greatly 
from banana plants and are of the sam 


botanical family The leaves grow up 


from the ground in a close bunch, giving 


the appearance of an ordinary tree trunk 
but at a hight of about 12 feet from the 
ground, these branch out into long, some- 
is often seen in 


what palm-like leaves as 


RREAK OR COMI \ HINI HOM 

listactory l ‘ I pec ( 1 
to do this we k mecnank ill I 
tive grasps the b whicl draw 
hrough the scraping d é | iling it 

nd his ar ( t firmly 
nd draw it tl eng ita 
me, conti Fe wrap the vn hber 
d his ar yriy 
< hn ( ) 

EVE | mp ‘ t 
design machinet | ) me 
chanical grippi vice greatly imyures 
the bet 1 there l wot sec I be 
iny method t lding it sg | s that 
f the native wl wraps it iround his 


CORRESPONDENCE 


ni ind ihe 
fiber is next dried in the sun and it is 
hen sorted = int different grades and 


pressed into bales for shipping to this and 


other countries where it is made into rope, 
the better yrac venel illy comine the 
United State 
[HE SISAI 
Sisal IDe! comes trom Mexico is 
‘ " ] _ ae 
said rhe sisal plant is very similar to 


the ordinary century plant in appearance, 
only certain parts of Mexic« 
suitable for the 


plant will 


but it 1s 
where bet making of 


grow The 











d plantations in 
\lexice | ted ft ts cultivation [he 
| \ t of iT ib 
\ he hap 
e know! 
rt 1 i wl 
e! Ip, 1 g the fiber Che 
! € is nply that of 
ip <nives on the peri 
p I re lving wheel The knives 
( ull-edged and scrape along the 
eng f the leaves against a curved 
etal plate following the peripher rf 








390 

ie wheel Chis quite effectively re 

oves the pulp and the long fibers are 

irried out by a chain belt and then after 

ing n-dried are pack nto bales 
HaNvp MEeETHO 

{t 1s p babl ha l le 

iking rope by hand did hange very 


times when the Egyptians 
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trations accompanying this article 


several of the machines which are 


in the manufacture of rop¢ 


lig. 8 is a diagram of a very crude 
ype-making machine, and perhaps it 
modern rope 
machine as 


sucn 

















FIG. 2 A SISAL PLANTATION IN MEXICO 


sed rope to lift the stones to build the 


pyramids There are many records in 
ncient history where ropes were used, 
» that rope itself is anything but a 


nodern invention. It is only the adapta 
ion of automatic machinery to the produc 
on of rope which is at all modern 

In the old days the ropemaker wound 

bunch of hemp around his body and 
fastening part of it to a hook in the wall 
he walked slowly backward while he drew 
sut from’ the bunch around his body small 
portions of hemp which he added to that 


fastened to the hook and twisted it round 


ind round with his fingers, the hook 
holding the hemp being turned by 
another person As he added more 


material he continued to twist and to 


back and in that way eventually pro 
juced cord or yarn of the hempen fiber 


This yarn was afterward twisted into 
strands and then into ropes having three 
r four strands, and as times progressed, 


more and more mechanical devices, 
though of crude form, were produced to 
assist the hand laborer in the work of lay 
ing and twisting the rope so as to pro 
better product and at the 


me do it more quickly 


uce a Same 
Che underlying principle in rope mak 
ng, which is fairly well known, is that 
ich individual strand making up the rope 
certain 
tself, and the these 
trands reacting against each other fric- 
tionally causes the whole rope to stay in 

naturally twisted condition. 


given to it within 


combined 


ldS a 


twist 


twist of 


The illus- 


show 


used 
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Each of thes cranks throu 


one arm of a three-armed frame, and 


projects 


the center of this three-armed frame the 


is a handle by means of which this th 
armed frame may be caused to deseri 
a circle so that each one of the h Oks at 


cranks may be made to revolve on 


own axis, all revolving at the same spec 


It must, of course, be understood tl 


the triangular frame which supports tl 


axes of the three hooks does not its 


but that each hook revolves onl 
action of th 


revolve, 


on its own center by the 


cranks and the three-armed frame _ bac} 
of the triangular frame 
\s shown, each of the three hooks car 


ries one strand of a three-strand rope, thi 


rope being fastened to a swivel hook at 


the other end of the illustration. Thi 
swivel hook is entirely free to turn on it 
own axis as the rope twists. Starting 
out with three strands passing from th: 
three hooks directly to the 


the other end, it will be understood that 


swivel hook at 


as the three-armed frame with its handl 
is moved, causing the three hooks to re 
of the three strands is 
twisted on its own axis. It will be found 


volve, each one 


that as the twisting continues the thre« 
strands have a very strong tendency t 
each other and at the 


wind about samme 


time the far end of these strands will 


begin to turn in the same direction as the 
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factories. 
illustrates the 


this is in use in any of the 


However, it very simply 
which 


twisted into shape 


principle upon rope is laid or 
In this illustration it 
will be seen that a triangular frame has 
through 


a hook, which 


three 
at the back of the 
frame is bent into the shape of a crank 


projecting each of. its 


corners 





REMOVING PULP FROM 
COMPANY, NEW 


pa —_— 


ts hc =) 
ail| 
| 


THE FIBERS 
YORK CITY 


PRIETO MACHINE 


These 
motions are indi 
cated by the arrows in the illustration. 
As the motion of twisting the hooks 
continues, the twisting of the strands and 
their tendency to wind about each other 
and to rotate the hook at the 
far end produces a genuine rope, which, 


rotation of each one of the hooks. 


various rotations and 


swivel 
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1909 
throu _ 
and iid-ta pewalks where 
ne the cal I t was used 1 
s thi vas Pp W 
descr; visting ism could \ 
on ink 1 isted am < sequen 
sper s s Suitable means wet 
dt] provided tor keeping a uniform tension 
rts tl on the rope as it was formed, and in this 
b tee. way a very good quality of rope was made, 
Ss onl although the process was necessal ly slow 
of tl and the output probably not so unitorm 
= as modern machine-made rope 
Before the three strands are twisted 
3 car into the finished rope it is, of course, 
e, thi necessary to make the strands, and each 
: of these individual strands is made up by 
men twisting together a number of smallet 
Thi 
strands known as yarns. ‘lhese yarns at 
aadien made from the manila and sisal in spin 
shee ning machines which draw out and twist 
n the the fibers into the shape of a yarn which 
ok = is wound on a bobbin by the machine 
that ary en Before the fibers coming from the Phil 
andl: FIG. 4. FEEDING THE FIBERS INTO THE SPREADER tens. ak Geek Shen as 0 ball 
7 ” ; into yarn, there is some little preparation 
Is is f cut off at any point in its length, will dency to prevent the rope from twisting meneesnm 
ound emain in its twisted condition just like up as tightly or as evenly as it naturally 
hres iny good first-class rope. As a matter of would. This, then, is the principle under- CombBiING Out THE FIBER 
yt fact, in order to get the correct tension lying the making of rope, and it is the in- Manila fiber has first to pass through 
ame m all parts of the rope thus formed, the dividual twist given to each strand which a_ softening machine This machin 
will swivel hook at the far end of this crude makes the rope have its tendency to re- is simply a_ series of from. six to 
the levice would be provided with a wheel by main in a twisted condition. ten heavy fluted rollers, and as the manila 
which another operator would assist the As may be surmised, the twisting up of hemp passes through these rollers, oil of 


rope in twisting upon itself, because the the strands and the formation of the rope, a certain kind is sprinkled over the mate 
friction of the parts would have a ten illustrated in Fig. 8, will cause the rope rial to soften it After this an attendant 
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OF FINISHER THE FIBERS READY FO 


grabs a bunch of the fibers and gives them rying a large number of steel points in its After thus being roughly straightened 
a rough « hrowing en veripherv, the bunch of fibers being out, the fiber is fed to what is known as 
| I 


of the bunch over a revolving wheel c: vrasped in the middle by the operator the breaker. This machine consists mainly 


SPINNING ROOM, MAKING THE YARNS 
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FIG. 8. THE PRINCIPLE OF ROP! 


of two endless traveling chains placed i 
series with each other. In these chains a 
very large number of steel pins are 
fastened, giving an appearance not greatly 
different from an immense curry-comb 
The second chain in the series travels 
from six to ten times as fast as the first 
chain, and as the manila fiber is fed first 
to the slow chain and is carried forward 
by its motion, the material is delivered t 
the second chain traveling at the higher 
speed. These two different speeds of the 
two chains in series draw out the fibers 
tending to make them straighter and 
straighter, and, of course, at the higher 
speed tending to diminish the number of 
fibers in a given cross-section drawing 
them out into a long stream known as 
sliver. 

Slivers from several machines aré 
brought together and passed into still an 
other machine, and so on, the machines 
ter construc 


becoming of lighter and ligl 
tion, and drawing the fiber out straighter 
and straighter and longer and longer 
Manila hemp will be worked on fron 
four to six of these double-chain breakers 
nd similar but lighter machines llee 
preaders, and sisal will require from 
After this numbet 


of combings on the double-chain machines 


five to eight workings 


the fibers pass to what are known as th 


drawing trames These drawing frame 
ire almost identical with the breakers and 
spreaders except that they ar mucl 
lighter in construction am ls t tl 
are pt vided vit] only sing | 1 
stead of tw 11 eries ft eli it «itt 
ent speeds lhe drawing trame ire 
however, provided with fluted le t 
the end and these rollers travel a pee 
of from four to six times that 


thus furthe: 


fibers 


and 


into the 


From the 
the 


gress to 


M AK 


arn 


d 


preparing them for 


drawing 


combing out the 


iiyie the tibers pro 


which differ from 


the drawing frames mainly in the fact that 


instead 





the 


rollers at the end 


spinning 


399 


where this loop commences. The sliver is 
then carried in and up and over several 
rollers, the action of the rollers and belts 
being to press the tibers closely together 
\fter making this circuitous course be- 
tween the two leather belts, the sliver 1s 
delivered to two iron rollers which further 
compact the material so that 1t passes out 
stream he 


ll a narrow continuous 


livers are delivered into metallic cans 
where the fibers naturally coil round and 
round in neat figures without becoming 
tangled among themselves 

There are also other machines as shown 
in Fig. 6 which combine the traveling 
chain comb and heavily weighted rollers 
which finish the sliver ready for the spin- 


ning jennies 


SPINNING YARNS 


he next operation is to twist these 





1 Cit tie 
st cl tie 
1 1 \¢ in 
chain belt jus 
Dp ssed ( veel 
? ? +} tT) ’ 




















4 ROPE LAYER TO FORM 


HREE 


VISTING 





HI RN N1 RANI 
‘ the yar pinning 
‘ 1¢ | ed ot twist give to the 
‘ | ime during its ptr ess 
3 3 se cach individual 
yari wil Vist and these ivain 
tw ‘ { ‘ tra which in 
{ I vn particular twist, 
‘ \ ( to the final rope 
\ 1 é yng in a lengthwise 
irectl e brittle 1 trans 
j ahas , 1 rope could 
é e up of | er as long the 
rope itself t W ‘ e strong if it 
W twisted t eac] cr 1S 
mparatively short th yarns ind 
trands, and consequently the whole rope, 
re held together simply by the friction of 
¥ different fibers upon each other due 
the ‘ wist pressing the dif- 
ferent fiber ¢ st each other Che 
greater the twist the greater the friction 
between the parts, but said, the more 


twist the less treneth there Is I each 
nature 


mdividua 








liu 
t nanil: elt. ( equently I 
( roduc th best 1 p ¢ ( I 
1 f ‘ Vi i very p icular 
ken care f and all th 
chine l I the ma lactut | 
t ids and the rope ire provided with 
1 1 | 
enange gearing so tnat the various speeds 
14 ] oseae tel ] sot ] 
and tensions may he ace I ely idjyusted 


big. 7 shows a spinning room where thi 
slivers, coming from the cans into whicl 
they were de live re d by the finishers, ar 


; 


passed first through another series of 
traveling pins or combs and then through 
a conical tube where a certain amount of 
friction is applied to the sliver while the 
rotating part of the machine, which is 
shown on the right, twists these fibers 
mto the yarn \fter being twisted, the 
yarn is carried along the side bar of the 


revolving frame which reaches over the 
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| nad made, the vobbin Is automatic 


| 


illy caused to travel back and forth along 


the ntral spindle of the flier so that the 
arn is wound uniformly over the length 
1t the bobbin Chis yarn resembles very 
coarse cord and in fact one use of this 


yarn which is familiar to almost everyon: 
is for binding bundles of grain on auto 


matic harvesting and binding machinery 


IWISTING THE STRANDS 


Yarn, being simply twisted fibers, is 


not very strong and for the purpose of 
twisted 


making rope must be further 


into larger strands. Part of the op- 
making of the 


is illustrated in Fig. 9, 


eration of the strand 
which 
a former. Here :t will be seen that a 
number of the yarns are passed in groups 


through a perforated plate. Back of this 


shows, 
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viving it the twist as the two capstans 

volve with the main gear, around th 
enter of the tube. It should be said that 
each one of the small yarns which goes t 
make up the strand 1s given an extra pre 


liminary twist in its makeup, because u 
twisting these yarns into a strand, a cet 


tain amount of this individual twist 1 


the yarn is‘untwisted again and this, of 


ourse, has to be compensated for 


LAYING THE Rope 
When the strand has been completed 
and wound upon the reel, as shown in 
Fig. 9, these reels are taken from the 
forming machine and placed in the rope 
In this 
view at the left-hand end will be seen 


laying machine shown in Fig. Io. 


three reels which have come from form 


ing machines. Each one of these reels, 














FIG, TI 4 ROPE MACHINE WHICH TWISTS 24 YARNS INTO THREE STRANDS AND THESE INTO A ROPE, IN ONE OPERATION 


bobbin, as shown in the halftone, to a small 
pulley, which in turn leads the yarn to the 
bobbin. The frames and bobbins revolve 
at about 1500 revolutions per minute, but 
the bobbins, of course, revolve slightly 
faster than the frames or as they are 
known, the fliers, because the yarn must 
bobbins as it is 


be wound upon the 


twisted 

Tension is put upon the yarn by 
means of two small pulleys or capstans, 
which are mounted on the face of the 
disk of the flier toward the middle of the 
machine. The purpose of the capstans is 
not only to give tension to the yarn, which 
is wound several times around each cap 
stan, as they revolve on their own centers 
while revolving also with the flier itself, 
but also their traveling around the center 
line of the flier gives the twist to the yarn 
At the same time that the yarn is being 


plate the different yarns are passed 
through a tube which forms the axis of 
the large gear wheel shown and on the 


f: 


ir side of this gear wheel one of a pair 
of capstans can be seen. The gear wheel, 
of course, revolves about the axis of the 
tube and by means of the small planetary 
gears shown in the halftone, the two cap- 
stans are also caused to revolve on their 
own centers at the same time that they 
are carried around with the main gear 
[he whole frame tcegether with the large 
reel at the far end, as shown in the half- 
tone, also revolves with the main gear 
and the capstans 

The effect of this rotation, of course, is 
to twist the different yarns into a strand 
and the capstans take a strong grip on 
the strand which makes several revolu- 
tions around each capstan, thus supplying 
the requisite tension and at the same time 


when the machine is in operation, contains 
one of the strands which was made in the 
former. Each strand is led from its reel 
to a tube passing through the axis of the 
gear wheel shown in front of each one of 
the reels and from this point they come 
down together to a grooved conical block 
which forms a guide to each of the three 
strands. After this they pass through a 
tube in the center of the axis of the main 
gear which, as it revolves, carries the 
frame and the two capstans, as shown in 
the center of the halftone 

The revolution of the central portion 
of the machine carries with it the yoke 
frame at the right-hand end, carrying the 
large reel. While each one of the small 
reels at the left-hand end of the machine 
revolves on its own axis, it also revolves 
on the axis of the frame carrying each 
reel, although the three reels do not re- 
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olve around each other Che action of 
these three reels will be clearly under 


stood by referring again to the crude m 


‘thine shown in Fiz. 8 Each one of the 
hooks in Fig. 8 corresponds to re t 
the left-hand end of Fig. to and th ls 
revolve on axes parallel to the main axis 
of the machi nd at the same time | 


their revolving on their own axes allow 


the three strands to be drawn out and, as 
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machine, this reel acting to coil up the 
nished rope as it is made The object of 
the traveling guid mn this trame 1s to 
wind the rope evenly back and forth along 


\ COMBINATION MACHINE 


tion former and layer [his machin 


which makes ropes of 24 yarns or threads, 
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FIG. I2 LARGE UPRIGHT ROPE MACHINE MAKING ROPE FROM THE YARNS 


IN ONE 


already described in connection with Fig 
8, twisted into a rope 

The two capstans shown in the center 
of Fig. 10 are again for the purpose of 
putting the proper tension on the rope and 
also to twist it about itself. After leav 
ing the capstans the rope passes through 
the tube in the axis of the next gear wheel 
and finally through the traveling guide to 
the main reel at the cight-hand end of the 


OPERATION 


the finished rope being from *% to % 
inch in diameter, completes the operation 
of making the strands and the finished 
rope in one process. At the left end of 
Fig. 11 will be seen the 24 bobbins, each 
bobbin carrying a yarn. These bobbins 
are arranged in groups of eight, each 
group delivering eight yarns to be formed 
into one strand and the three strands into 
the finished rope 


groups 

ns f é iused rotate ab 
he iX ‘ ft, p Neces i pre 
vision 1 le ‘ tati f these 

irious nd g ips of in 
it the ( ne ¢ 1 
twisted or overtwisied and this 1 ccom 
plished by means of the frames or fhiet 
whic irround the groups of bobbins an 
halftone the strand coming fron 
he bobbin 1s CC! to travers the outside 
t these tram r fliers, the revolution ot 
which gives the proper twist to the strand 


In front of each group of bobbins form 


ing a strand, the halftone shows a pair of 
capstans icting to give the correct ten 
sion and at the same time to twist the 


strand pon itself as already described 
[he three strands as seen are brought 
down to a funnel-shaped tube having th: 
requisite guides directing each strand cor 
rectly and the final twisted rope after 
passing through the traveling guide on 
the frame at the right-hand end of the 
machine is wound upon the reel there 
shown 

Fig. 12 is another machine of the same, 
single process character with the excep 
tion that it is upright and suitable for 
larger rope, that is from 7g to 1% inches 
In this halftone the bobbins 
are seen at the rear of the machine, al 


in diameter 


though only one of the three groups can 
be seen. The three groups, as before, each 
form a strand and these strands are 
twisted into the rope passing around the 
large capstan pulleys on the front of the 
machine to give the requisite tension and 
finally down to the large reel in the fore 
ground 

From the various pictures it will be 
seen that numerous weighted levers are 
provided throughout the machines to act 
as friction brakes on the various rotating 
parts and the adjustment of these weights 
together with the speeds of the various 
parts, as already said, form a very import 
ant part of the art of manufacturing rope 
by machinery. In no other industry is the 
old adage so true: “to make a wrong 
twist would untwist the whole twist.” 

For the illustrations showing the laying 
and twisting of the rope we are indebted 
to the Columbian Rope Company, of Au 
burn, N. Y., and the Watson Machine 
The half 


tones showing the preliminary preparation 


Company, of Paterson, N. J 


of the fibers are shown by courtesy of the 
International Harvester Company, of Chi 
cago, and the Prieto Machine Company 
of New York City. 





According to advance reports of the 
United States Census Bureau, 15,072,220 
miles of wire were in use in 1907 1n this 
country by the various telephone and tek 
graph systems. Of this, 12,909,399 miles 
were controlled by telephone companies 
Of this again, 5,092,223 miles were in open 
aérial lines; 2,917,114 in aérial cables; 
4,969,302 underground and 20,730 in sub 


marine lines 
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Sectional Die for the Subpress 


By A. M. CAHILL 


[he sketches show a sectional com- 
pound subpress die which I have just 
completed for blanking and piercing small 


aluminum parts like Fig. 1. 


0105» « 





x 
7s 
4 é ‘ ee 
< 4 
8 se ( e) ( ad J 
‘ Y + 
Yy 
Y SLs 
* O50 rt et 00 
< 3272 > 
< 500 > 
FIG, I 


Ihe Blank ( Enlarged) 


G HI 


> 





AMERICAN 


lapped on all 


walls, and forced into their seats with suf- 
ficient pressure to insure their being held 


tight without the 
pin or screw 


The first step in making the sections 
for both die and stripper was to turn up 
two tool-steel blanks 
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FIG, 2 
Enlarged View of Die Sections 
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FIG. 8 


dtraddle Size Block 
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FIG. 6 GS Ss 


Piercing Punches 





in Holder 


FIG, 3 


Die in Holder 





FIG. § 
Blanking Punch 
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FIG, 9 
Clamping Ring 





lhe die, Fig. 2, is built up of thirteer 


tripper has the same num 


twelvc sections 


and a holder in each 


Ihe die holder, Fig. 3, is 114 inches in 
stripper, Fig. 4, about 
; inches diameter. Each has a chamber 
inch in diameter by 3/16 in depth 


[he sections 


shown in Fig. 2 were all ground and 


solde I 


the milling machine 


FIG, 10 


Broaching Fixture and Broaches 


SECTION AI 


hoth blanks together, soldered them to a 
chuck, placed them in the bench 
lathe and turned them down, making al- 
lowance for grinding 
seats or chambers in 


placed the chuck tn the 


adjoining 


assistance of a dowel 


one inch in diam 
eter by 9/32 inch in thickness 
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surfaces and 
ceive the end picces, E 
which also acted as 
After this the Cividing 
one quarter turn and 
enough to receive th 


I sweated 


complete sections .4,RB 





© 


Side View of 
Blocks A and B 


cr An 


DIE FOR 


the size of the 


1, which is 0.160 inch wide 
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FIG. 4 WO TIM 
Sectional Stripper torced 3 
in Holder 


ZZ 


. = 
~ 
> 











FIG, 11 
Punch Blank 
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same setting the steps were milled to r 


and F in Fig 
distance piece 
head was move 
a cut taken wid 
e set of blade 


G,H,I; in this case also allowance being 
made for grinding Then we had fou 
C,D in Fig. 2, fo 


ee OS RA RS 


WAM 








FIG, 12 
Paoch and Die Assembled in Sub Press Plunge 


SUBPRESS 






hardened and ground. Af 


finish 0.0165 in thickness 


and made a cut dia- side blades just 0.030 it 
metrically across both blanks about 0.010 
inch narrower than the body of the blank, 
Fig 


In this grinding, there would have 





rand Base 
i a V at. \ 


both the die and the stripper ready to be 


ter this we ma- 


chined up the two pairs of end pieces E 
and F, then turned our attention toward 
holders. I then the blades. The center 
dividing head of 


blade was to 
and the out- 
ich If each 


piece were made separately by cutting it 
to the figures, allowing about 0.005 for 


been some dif- 
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ficulty in holding for grinding on the mag 
tic chuck, so it was decided to make 
in three long strips, marking each 
piece at an approximately correct length 
ith a tliat it could be broken 
art after it was hardened, ground and 
pped. Each length was marked to be 
ivided into four parts. After the strips 
ere finished broken into 
pairs, leaving opposite pieces tied together 
to facilitate matters while setting them up 
together, previous to grinding the pert 
phery. Then the two sets of quarter sec 
tions and end pieces were ground. The 
8, and the brass 
then 


tiem 


file so 


they were 


traddle size block, Fig 
lamping ring, Fig. 9, 
ihe blades placed in position through the 
lot in the size block, the other sections 


were made, 


put in their respective positions around 
the block clamping ring, and 
clamped securely with screws and all sec 
tions soldered t: getlier on the face Next 
the clamping 


within the 


they were released from 


ing, soldered to a chuck in such a po 
ition that the hole in the straddk 


block was dead true with the lathe spindle, 


Size 


nd ground on face and periphery to a 
holder We then released 

he sections from their anchorage, 

ied blades, 


ve lengths on ti 


drive fit 


in the 
br¢ ke the 
their 


ground them to respec 


e inner ends, place d them 


und a size lock oO 100x0.500 Ink h, and 
ntered them into their holders Small 
blocks 0.030 inch square were pushed 
the small at penings at th 
blade ends so as to keep the two thick 
lades back in position against the w ills 
f the holder, and thus all sections wet 
forced into th eat in the holder 


We then pushed through all size blocks, 


nd ground the die on face, and not the 
ightest eviden . f jomnt was visible 
ven with an ey elass 

Tue BLANKING PUNCH AND SHEDDER 


punch, piercing punches 


Che blanking 
and shedder aré 
In making the blanking puncl 


shown in detail in Figs 


5. O 


and 7 


ind shedder with their two irregular 


shaped holes and small round hole be 
tween, it was decided to make the two 
large holes first and locate the small hole 
ifterward. It was impossible to drill and 
ile them accurately, as the drawing called 
a depth of % inch, 


1 


for a straight 
idea suggested itself of making a 


hole to 
ind the 
fixture for broaching the two larger holes 
This was very accurately made (the holes 
being spaced in accordance with the holes 
blank), was hardened and ground 


holes Then 


a series of eight broaches, each 


in the 


ind the afterward lapped 
was made 
me being 0.001 inch larger than the pre 
‘eding one in diameter and thickness, ex 
smallet 
This al 
lapping the holes after 
rhe body of 


diameter, 


ept the last This was 0.0005 
than the piercings in the blanks 
was for 


operation 


»wance 


the hardening 


hese broaches was 0.1625 inch 


nd they were equally flatted on both sides 


thickness of 0.0005 The body of the 
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broaching fixture was also ground to the 
broach, so that when 
the two side pieces A and B, Fig. 10, were 
clamped to the sides of the fixture, the 
broaches were bound to be in line while 
being forced through 

The punch blank was large enough in 
diameter to give the broaching fixture a 
suitable seat, and was % inch in length 
This blank was soldered to a piece of flat 
stock and laid out by sliding it along on a 
blocks tor 
bored in 


thickness of the 


spacing 
that is, 


parallel, using size 
Che were 
one hole did not remove stock enough to 
allow the first broach to be pushed through 


open 


holes pairs, 


bored to 
into each other, as in Fig. 11. We located 
the broaching fixture by placing in the two 
two shoulder 


easily, so two holes were 


outer holes a and b, Fig. 11, 
pins, the large ends of which were about 
0.1 inch in diameter. I then clamped the 
A and B, Fig 


pins 


side piece Ss 10, to the fixture, 


slipped it over the and screwed and 


doweled it in place. The shoulder pins 


removed and the series of 
through successively 
handled in like 


manner and when completed it was found 


that the hok s 


were next 


br vache Ss pushed 
Che shedder, Fig was 


were free from roughness, 


measured dead to size and the flat sides 
were parallel Then the outline of both 
punch ind shedde r was milled here we 
found it necessary to have a good sharp 
mill, and not fore e feed, 1 rder t 
prevent the holes inging both in 
shape and positior We en located the 
enter hole, shaved ne ind shed 
der, hardened the put lined it up face 
face with the shedder and transferred 
he center hol to the shedder ind hard 
ened the latter \ steel lap was made t 
suit the holes in the blank, and with 
little fine diamond powder both holes 
were lapped fo size After this the dic 
vas clamped true on the faceplate, the 


the punch 
of the 


stripper slipped over the punch, 


entered into the die, and the outside 
f the punch ground 
Thus the 


in line if 


stripper and the bas¢ 
to fit the base of the subpress 
punch and die were bound to be 
the base and the body of the subpress wer: 
bored concentri 

PIERCING PUNCHES 

The next thing to make was the pierce 
ing punches and holder, Fig. 6. The pierc 
ing punches were put in on a taper of 1 
degree and held from behind with screws 
The two large punches were made in one 
turned up on centers, 


piece, which was 


hardened and ground. Then it was placed 
magnetic chuck flats 


That finished the difficult 


yn the and the 


ground central 


work on this set of press tools, which is 
shown assembled in the sectional view 
Fig. 12 


\fter the press and tools were fitted up 
a few blanks were turned over to the in 
spector, who found that the greatest varia 
and | fully 


this variation was due to the 


tion was not over 0.0002 inch 


that 


heli ‘ 


403 


of the 
the shedder, for 


extra pressure operating 


opening in the 


spring 
each 
would just receive a 


die when tested 


size block 


A Novel Way of Cutting a Bevel 
Gear 








By Cuiirrorp P. Wicks 


[here are a number of ways of cutting 


bevel gears, with varying degrees of ac 
curacy, as everyone knows. In our shop 


there were no bevel-gear cutters of any 


kind, as all such work was sent to 
Brown & Sharpe; but we had a good 
equipment of spur-gear cutters. Some- 


times these were used on hurry 
work for 


repair 


bevel gears having a narrow 


face, when no great accuracy was re 


quired 


One of our superintendents has a repu 


tation for wanting what he when 


he wants it, and 


wants 


getting it. One 


also of 


day he wanted a bevel gear for his auto 


mobile “immediately if not sooner.” Thi 


turning of the blank was a simple matter, 


but the cutting of the teeth was another 
proposition, as the gear had a 1%-inch 
face, which was very wide for a pitcl 
diameter of 3 inches [his made the 
change in the size of the teeth considet 
ible [here were 28 teeth which gave 8 
ciametrical pit ind by using a little trig 
the size of the teeth at the small end was 
to dt De I ex ictly 10 pitch Chis 
gave a clue to the solution of the cutting 
problem 

[he gear was set up on the index head 
i the ingle if the bottom of the tooth 
ind a cut made through each tooth to 


the proper depth with a plain milling cut 


ter about 3/32 inch thick Then a cut 


was made on the large end with an 8 
pitch No. 4 cutt in line with the milled 
slots; and on the small end with a Io 
pitch No. 4 cutter Both of these cuts 
were run into the blank to the proper 
depth, and until the edge of the gear 
blank was under the center of the cutter 
irbor (his gave the proper layout at 
each end of the gear It was a very 


work out the metal to 


these two layouts by using the plain mill 


simple matter to 


ing cuiter, which had side teeth, and corn 


ers rounded lo do this, the gear was 
the head, and 


a corresponding 


revolved out of center on 
off center 


somewhat as is 


the cutter set 


amount ; done in cutting 
After 


same 


regular 
a tooth, the 
teeth, before 
for another 


bevel gears in the way 


getting a proper cut on 
cut was taken on all of the 
resetting the cutter and gear 


cut It needed two cuts with the plain 


utter on each side of each tooth to finish 
the job As these cuts were light, they 
were run through at a good speed so that 
the total time on the job was not bad 
This made seven cuts on each tooth 


However, the gear did not require any fil 
satisfactorily 


ing and ran 
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Pipe Patterns for Single Castings 
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Converting T Pipe to Elbow, Making Double Ell from a Single, Making 
S Pipe Pattern on a Curve, and an 8 in. Pipe with Two 5 in. Elbows 





B Y 


I fancy I hear someone say, “well, what 
about pipes,” for patternmakers as a rule 
turn up their noses at the mere mention of 
this particular branch or part of the 
trade, and, secretly or otherwise, have a 
great contempt for the job of pipe mak- 
ing. One can to a certain extent under 
stand this feeling when one considers the 
usual conditions wnder which the patterns 
are made, or to use the shop term, got 
ready for the foundry 

Most of the work is done by patching 
up, and makeshift expedients on old pat- 
terns. Sometimes a good imagination 1s 
required to be able to call them patterns 
at all, and it is interesting at times to 
hear what the molders have to say about 
them; one man said the next thing he 


r & FF 


idea as to 


Ww. 


and material, and have some 
molder’s 
abilities, foundry appliances, etc. At the 
same time it is not always policy for the 
patternmaker to get the pattern ready 
without first consulting with the molder 
mean to say that the pattern- 


the capacity and limits of the 


I do not 
maker could not manage to rig up some 

thing that would mold, but there are cer- 
tain little details of construction and “I 
can make that do” kind of work which a 
good molder always has up his sleeve; 
something that however good a man the 
patternmaker may be, he cannot know, as 
this knowledge is only acquired through 
actual experience, and contact with the 
molder’s art, and it tends to make either 
a cheaper or better casting. 











Making up Piece for A-A 











Making up Piece fur Elbow B 


FIG. I, CONVERTING A 
expected to get was simply a hole to run 
the metal around 

Of course, the above remarks do not 
apply to standard straight lengths or 
bends for which special patterns, etc., are 


odd, 


crooked pipes that are of all shapes and 


used, but to those irregular, or 


S1IZ@S, 


[THINGS PATTERNMAKERS Must Know 


lo be what one might call a thoroughly 
good pipe patternmaker, a man must be 
a Int of a genius, for if the work is to be 
done economically and quickly he must be 
able, not only to determine the best way 
of getting the pattern ready, but should 
also know when and how to utilize exist- 
Ing pattern stock as much as possible. At 
all times he must be ready to devise ways 
and means for reducing the cost of labor 
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PIPE INTO AN ELBOW 


CONVERTING TEE TO ELL AND A 
DovusL_e EL 


In Figs. 1, 2, 5 and 8 are shown sketches 


of pipes, which although comparatively 
simple to some, have actually been made 
Although similar ones, in one form or 
another, are frequently being made in 
foundries where work of a varied char 
acter is done, it will perhaps help the 
younger members of the trade to form 


some idea as to how they might pro- 
ceed to get the patterns ready. It is not 
claimed that the methods described are 
the best, but they answered the purpose, 
and with good results 

In Fig. 1 is shown one of the most com 
mon forms of a making-up length, that 
requires no more than a passing notice 


lhe method of making this is obvious, of 






SS & Ss 


course; it is assumed that there is no 
elbow pattern of the required size in stock 
pipe pattern is 
used with the making-up pieces shown 
In Fig. 2 is shown a double bend. We 


had only one elbow pattern in stock, so 


and consequently a tee 


we made a skeleton elbow for the other 
part and joined it at ./ at right angles 
to the other pattern, as shown in Fig. 3 
\s will be seen, the making of this pipe 
pattern is not so difficult as would at first 
The same remarks also apply to 


appear 








Plate % Thick 








FIG. 4 
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MAKING A SINGLE ELL INTO \ DOUBLE ONE 
the core; this is made in two portions, and 
buttjointed in the center, chaplets being 
used to keep the two ends in position. At 
B and C, Fig. 4, are shown the strike and 
core plate that art used for both parts of 
the core 


An S-pire PATTERN 


In Fig. § is shown a curved S-pipe 
appearance to thx 
but totally different 
so far as making it is concerned, as it is 
This 


curve to 


somewhat similar in 


one shown in Fig. 2, 


much more difficult and expensive. 


pipe had to he made with a 
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arry it over the pipe D, which was al Two Ways or MAKING A PATTERN be made correspondingly wider to allow 
ready fixed in position. In Figs. 6 and ; , for a bearing for the strike, when putting 
: There are two ways of making the pat P ie 
is shown how the pattern and core plate . on the extra thickness of loam 
were made Iwo pieces of 2%-inch tern and these will depend on a combina [he other way is to utilize the templet 
timber are cut out and screwed together tion of circumstances, the molder, and and make it into a skeleton pattern, as 


to form the curve, as shown at &, then a 


piece about 34 inch thick is cut out t 






























































the same shape and width as the outside 
diameter of the pipe. This is then saw 
Ss m nicked so that it can be bent around and eT) - 
stock fastened to the curved pieces, as shown 
‘n is at F. The core plate is now cast from bs | . 
own this, and it is always advisable to allow er \ 
We this kind of plate to remain in_ the i 744 O c 
. so sand as long as possible to minimize the —" <s 
ther _] X 
gles ; | C 
z. 3 —< 
pipe 
first 
y to 
) 
PATTERN FOR A CURVED S-PIPE ‘ 
risk of their getting out of shape while ‘ PL) Mee 
cooling. é 
Half cores are made from each side of : 
the plate by means of a strike similar t 
the one shown at C, Fig. 4. When the 1 
two half cores are put together they will 
not be an exact fit. This is owing to the peemiaonied 
difference in the radii caused by the MAKING AN S-INCH PIPH ERN WITH TWO 5-INCH ELBOWS 
thickness of the plate having been in be 
tween. This difference is so little that it 
may be ignored, and a bit of rubbing, or the patternmaker. One way ts to strike shown m big. 7 \ny old lumber will 


an extra thickness of loam on to the core do tor the segments 
and use this for the pattern. If done this There is very little difference in the cost 


6, will have to of the two methods; the former way is a 


a littke loam put in between, will make 


a joint without materially affecting the 


diameter of the core wav the core plate, Fig 
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little cheaper and the thickness of metal 
is more sure of being uniform, but owing 
to the extra drying required it takes a 
longer time to get the job out. We made 
the pipe the latter way as it was wanted 
in a hurry, and the skeleton was put to 
gether and molded while the core was 


being dried 


PATTERN FOR 8-INCH Pipe witH Two 
5-INCH ELBows 


In Figs. 8 and g is shown a reducing 
pipe, where an 8-inch feeds into two 
5-inch pipes. We had a 5-inch elbow 
stock pattern and used it for this job 
The 8-inch inlet, straight end, was made 
from a 5-inch pipe that was lined around 
with lags to make up the necessary diam 
eter, and a skeleton piece was made for 
the elbow G, as shown in the line cut 

The main core may be made in two 
portions: the straight length, including 
the reducing part, as an ordinary straight 
core; that is, with a horizontal board; 
and a core plate for the elbow. Or it car 
be made on a single-core plate, as shown 
in Fig. 10. There a half flange /H/, the 
size of the large diameter, and anothe1 


half tlange /, the size of the small diam 


eter, are fixed in their respective posi 
tions. The reducing part is then formed 
with a strike, as shown 

The core for the branch elbow in both 
cases is mad ) i separate plate; the 
end that fits the pipe 1s shaped by 
templet cut to the diameter and angle 
required [Two of these templets are fr 
quired, ne for each ide f th plate 
seen in Fig I he ‘re irons should 
be left short to allow for rubbing to 


fit if necessary 

Ihe pipes which have been illustrated 
are not by any means the most difficult 
that the pipe hand has to tackle, but they 
may give some idea as to what is ex 
pected from him, and the way he sets 
about the job often makes the difference 
between the casting that makes, or loses 


a profit 


Shooting by electrically lighted sights 
sounds rather novel, but army rifles 
equipped with this unique device are re 
ported as being made at the United States 
Springfield armory. To those who have 
had experience in handling rifles outdoors 
in the twilight or night it is known that 
while the object being fired at can be 
seen, owing to its size, it is almost im 
possible to take aim with a great degre: 
of accuracy by means of the sights. In 
the rifles being manufactured to over 
come this difficulty there is fitted to the 
stock a battery which serves to light a 
tiny electric bulb placed on each side of 
the gun barrel. The current is controlled 
from a button on the trigger guard and 
when the button is pressed the miniature 
lamps serve to light the rifle-sight range 
while the lights themselves are shielded 


from view 
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The Infancy of the Automatic 
Screw Machine 


By H. E. Curtis 

In the village of Brattleboro, Vt., in the 
year 1871, the first automatic screw ma 
chine was made. The inventor and maker 
of this machine, Francis Curtis, was a 
cabinetmaker, born in Canada, where he 
lived until 1865, when he came to the 
“States” with his family, and finally set 
tled in the above named village to follow 
his trade 

He had his own little shop, and made 
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pedes, and it was a curious sight to see 
him riding about the little village, the 
observed of all observers, to whom he 
appeared as one bewitched, for the idea 
f riding astride two wheels was almost 
unknown. His two oldest sons soon 
learned to ride the machines, but could 
not be induced by any argument he could 
use to ride through the town. He sold 
the machines to some of the young men in 
town after teaching them how to ride, but 
before he started on another lot his plans 
were diverted by a remark made to him 
by a man for whom he was doing some 
work. This man picked up a screw from 
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spindle bedsteads, which were so popula: 
it that time, and other furnitur: He 
always had an inclination to tinker with 
machinery, and was ever anxious to take 
up this line of work in preference to 
cabinetmaking 

[The opportunity finally presented itself, 
is he had, by industry and careful sav 
ing, succeeded in accumulating $1000 be 
sides paying for his home. He invested 
this in some machinery, among which was 
i planer, an engine lathe and speed lathe, 
ind he set about making a few velocipedes 


He built dozen or more of the se veloc! 


#f the bench and, after looking at it a 
moment, said: 

“Frank, why don’t you make a machine 
for making these screws automatically ?” 

Chat was all the hint my father needed, 
ind he said after a moment or so 

“T can and I will.” 

His mind was made up, for in those few 
moments he saw the machine which has 
proved to be one of the greatest labor- 
saving devices of the 19th century. He 
went about at once to plan the machine, 
with the result that within 11 months from 
the day it was suggested he had a com 
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lete machine finished and running It 


as built without drawings, except for a 
w pencil sketches of some of the details 
le seemed to know 


from the beginning 


ust what the machine was to be like and 
ow the different movements were to be 


He, of c had 


lificulties to overcome; this he did 


ccomplished Nurse, 


ut assistance from anyone 

[he machine had a hollow spindle upon 
vhich was a pulley for driving it An 
tube fed the 
engths. <A 


as it rotated 


nner wire up to. short 
chuck held the 
box tool was then 
stock for 


It would then 


three-jawed 
The 


turn 


wire 
fed forward to down the 
the body size of the screw 


back off and a carriage with two spindles 


thereon (one holding a threading die and 
he other a chuck for receiving the screw 
from the screwdriver, which will be men 
tioned later) would come forward and 
push the box tool, which was pivoted t 
the frame of the machine, back far enougn 


1 


» take its place so that the dic 


blank \n iT 


1 
was 1n line 


vith the spindle or screw 
vould then push the die onto the blanl 
ind cut the thread to the required « 
tance It would then revolve wit t 
pindle until the utting-off tool, whi 
is alreae cutting off 
] nk, ~ ] T } 
n went dis é 
ceader, whi \ I ) 
cad Meanwhil 1 
e wire feed ld 4 
proper distat f ew 
uck would tis 
trrn f t S 
atu I 
nd rey ~~ 
\\ nm the 1 
would slot t forw | ag 
kly tT \ 1 
1 is ; 
exible spring vit } 
ve id b \ ld 
, r ‘ Ti | \\ 
11¢ lhe wit the 1 
nd spindle vould t 1 
etore ¢ ‘ ~e ‘ 
hee} | ( ( ( cd tT ft 
ke die ane awe a eae 
ead on t new rew the jaws I 
uck on the second spindle woul ‘ 
ind ceive the screw tron e s \ 
lriver, which would ne forwat 
1 » with 1ts bl 1 iin vit ( \ 
efor 
lhe jaws ot e chuck n the s 
pindle WW ild closé¢ ind w n the new 
screw was cut off the carriage would g 
ihead again ft the eader and epeat it 
work of forming thi ead, et At tl 


forward and remove the bur left by 


forward and remove the burr left bv tl 

saw and finish the head of the first screw 
Then botl eaders would drop back a 

‘ ' , . 

the carriag vould go ahead aga By 
the time th st md screw had ft hed 
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the screwdriver the first screw would be 


pushed out of the chuck into a pan placed 


there to receive it, all finished and away 
from all the chips, and so on; all day it 
would spit out screws as long as there 
was wire in the machine, at the rate of 


When 


1e@ screws 


from 1000 to 3000 screws a day 
stock of 
would pass out of the 


' 


1 
} 


the end of the which tl 


were made wire 


feed the machine would stop automatically 
ind ring a bell to notify the operator that 
a new bar of stock was required Che 


machine was made to take in incl 


. 
stock, and make a screw up to 14 1nches 


long, both plain or shoulder screw, round 


flat, or filliste head nd thes wit re 


markabl 


crudeness of the ma 


uniformity msiacrineg 


chine, for remember 


t was not made by an expert machinist 


but by a cabinetmaker who must, of neces 
sity, have learned as |! Vel my the 
important details of 1 hine construction 
lhe sever spindl ‘ ive by a 
ill rT v . v It 
veal rn ift wit 
wi } ve ? 1] t \ self 
n his e P \ d , 
nl ' G . the art 
yonderful p 
Tl \ 
\\ 1 ick 
; ; Aiesct 
| , f 
: , 
os , 
, 
i¢ 4 
ere 
(}y T ) 
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Wi l iw ‘ 
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¢ unlil e preset 
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ew n \ nial Tx 
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Hundreds of very important achieve- 


ments have since been accomplished, in 


w machines, but 
that 


the line of automatic scr 


I have yet to learn of any went so 
far, in the way of really making an auto 
one where 


matic screw machine that 1s, 


the screw machine ab 
sclutely finished 

finished 
We re 
which made a pound 


{Almost all watch screws are 
before they le iv« the 


ntly saw a machine 


if finished screws from a pound of wire, 
tl nly scrap being a few inches on the 
nd of each reel of wir Ep] 
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Notes on the Design of a Grind- 


ing Machine 


By Con Wisi 


Some little time ago one of my friends 
seriously thought of entering the grind- 
ng-machine business in competition with 
Landis, Brown & Sharpe, Norton, et al. 
‘Ile asked me to look over the field as to 
design, profits, etc. The matter of pos 
sible profit in this line I prefer to pass 
over in silence, simply saying that he 
never entered the business, and, I think, 
never will. The design which we evolved, 


however, had some points of novelty 
which may be of interest to the general 
public, as well as to those already in the 
of thought 


which we went through in order to arrive 


business, and the process 
at our conclusions may also be interesting. 
All technical professors and scientific de- 
signers, however, will save themselves a 
lot of bother if they do not read further 
Likewise they will be conferring a benefit 
on the world of design if they persist in 
reading further and tell us all where we 
were wrong and why. 

This machine was specified to be what 
is known as a plain grinder, for work up 
to 8 inches diameter by 42 inches long, and 
to grind cylindrical work and taper work 
up to, say, 1% inches per foot. It was to be 
the beginning of a line to cover all require 
ments, so I will endeavor to leave out all 
questions of dimensions; quite an import 
ant item in design, to be sure, but one that 
is easily filled in by any man who is likely 
to risk taking a job as designer of such 
machines. 


I RAVERSING WHEEL vs. TRAVERSING WorK 


[he very first consideration that both- 
ered us was the question of whether the 
work or the wheel should traverse. We 
drew the diagram of Fig. 1 in all the pos 
sible combinations, arriving at the form 
shown. The wheel and work must both 


revolve making two running fits which 


cannot be avoided. Two sliding fits ‘are 
necessary, the cross-feed for sizing the 
work and the longitudinal traverse of the 
work or wheel. If we put both of these on 
either side between the wheel and bed, as 
is done, or both between the work and 
bed, as in no machine that I know of, we 
get two chances for give in the joints on 
one side, and more in the other. We 
thought that to put both on one side would 
cause any looseness of fit in one joint 
to be multiplied by that in the other, while 
by dividing the each 


added to the 


joints, as shown, 


looseness would only be 
other 

Whether to divide the two slides as in 
dicated in Fig I, or to put the cross-feed 
under the work and the traverse under 
took 


care of itself as soon as we thought that 
the work to be 


the wheel was a= matter. which 


provided for was neces 
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sarily long, and that a cross-slide under it 
was an awkward thing to design and be 
sure that the two ends of the work were 
advanced or withdrawn equally. 

If the wheel cuts downward, as is usual, 
then the pressure on the work is down- 
When 
roughing this pressure may be consider- 
able; when finishing it may run to almost 
It will approach zero faster just in 


ward and on the wheel upward. 


zero. 
proportion as the two centers, wheel and 
work, are rigidly held. Theoretically, if 
the work and wheel centers are held per- 
fectly rigid the second traverse of the 
wheel should only have to take off the 
amount which the pressure between the 
two compressed the material of the wheel 
and the work. Practically, and I do not 
know but theoretically on another ground, 
we wait a long while before succeeding 
traverses of the wheel fail to show per- 


a, —_ 

Whee! Work 
Traverse 
of Work 


Cross Feed 
j 
/ 


Solid Bed 


FIG. 1 
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We think ot 


resting on 


Here is a curious thing. 
10-pound casting, a_ ball, 
bench. If we lift on it with a 9-pound 
pull then there remains only one pound 
pressure between the ball and the tabk 
but there is no more likelihood of th 
ball flying up from the table than befor: 
It takes the whole 10 pounds and then 
some more to start it. Our spindle then 
will be in perfect!y stable equilibrium un 
til a pressure is brought on it sufficient to 
overcome its weight. 

No data are available as to the pres 
sure of feed or cut on different grades of 
emery wheels to remove the material at a 
given rate. All that we could do was t 
hang up a bar of steel and then anothe: 
of cast iron in front of an emery whee! 


Then we 


by means of a spring balance. 


pressed the bar up against the wheel until 
the sparks came off about as we expected 


























FIG. 5 


DIAGRAMS OF DETAILS OF 


ceptible sparks. This pressure on the work 
being downward tends to aid gravity and 
make the holding of the work (omitting 
center rests for the time being) the sim- 
plest thing, because if the centers fit at 
all well all the tendencies to motion are 
in the same direction. 

usually de- 


The wheel, however, as 


signed, is held down by its own weight 
and the pressure of the cap over the bear- 
ing, and up by the abrasive force on the 
work and the pull of the belt. With all 
these forces acting and all variable except 
the weight it is rather remarkable that 
we can get uniform grinding. We pro- 
posed to drive without belt pull and with 
no caps on the boxes except to keep out 
dust and to keep the wheel from flying out 
in case of accident. We proposed making 
the wheel and the spindle as heavy and 
massive as possible, and to depend on that 
weight to hold the wheel up to the work. 


-Spindle 


Splined 


DY, . 
Splined Shaft in Bed 





Shaft — in rab) 
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FIG. 6 


A GRINDING MACHINE 


to see them and read the balance, deduct 
ing the weight of the bar. This was 

terribly rough way of getting at it but w« 
concluded that 1e pounds tangential pres 
sure between wheel and work was a fai: 
average for roughing, which is not so 
strange when we figure that 12 pounds 
pressure with the wheel running 5500 feet 
per minute uses up 2 horsepower. A 14x2 
inch wheel with the 

probably weigh about 20 


centerpiece will 

pounds which, 
with the lightest possible spindle, would 
give plenty of pressure for the ordinary 
run of work. To be on the safe side we 
planned to make the spindle and the cen 
ters and flanges for the wheel as heavy as 
we dared, bringing the total weight up t 
All this is not effective. 
however, since it is very difficult to use an 


some 40 pounds. 


outboard bearing, which would be neces 
sary if we were to equalize the weigh 


outside the wheel on each side. We found 
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tiat we could get 30 pounds effective 

eight at the wheel, that is, it would take 

1 upward pressure of 30 pounds to stir 
the wheel from the bottom of the box. 

This 30 pounds resistance applied at the 
surface of a 14-inch wheel running at 1500 
revolutions per minute will use up 5 
horsepower without any allowance for 
friction. On larger machines, of course, 
the weight of wheel and spindle is greater 
so that more power can be used without 
difficulty from the lifting of the wheel in 
its bearings. 


THE SPINDLE Drive 

To drive the spindle without belt pull is 
easy. All that is necessary is to have the 
driving pulley turn on the projecting ends 
of the bearings in which the spindle turns 
and then drive the spindle by balanced 
dog pins. One of the things that we were 
after, however, was to get a neat self- 
contained machine, and to accomplish that 
result we placed the countershaft or main 
driving shaft on the floor at the back of 
the machine and belted up to a cone pul 
ley on a swinging frame. The cone-pulley 
shaft was then connected to the wheel 
spindle by means of an Oldham coupling, 
Fig. 2, so that if its axis did not coincide 
with that of the spindle it would drive 
just the same, which was made necessary 
by the pulley shaft swinging in the arc 
of a circle while the wheel spindle traveled 
in a straight line. By this means a drive 
was obtained which allowed of 
a number of steps on the cone as could be 
wanted without making the 
duly long. The short belt drive is open 
to objection but if properly designed and 


as large 


spindle un- 


the two cone pulleys are not two widely 


varying in size it could be made very 


satisfactory. 
SLIDE FOR WHEEL CARRIAGE 


form of 
Two 


The next 
slide for the emery-wheel carriage. 


question was the 


vees, one vee and a flatway, a flat slick 
with either square or bevel lock gib were 
suggested, with the result that we decided 
on the scheme shown in Fig. 3, which is 
simply a flat surface held down by the 
weight of the carriage itself and guided 
hy a square tongue running in a groove 
with a taper packing on one side. This is 
perfectly secure against motion in all di 
rections except up, and there is nothing 
to make it go up. The top of the bed can 
surface plate and the taper 
regulated fit 


be scraped to a 


packing insures an easily 


sideways 


CroSS-FEED MECHANISM 


The cross-feed screw we designed as an 
ordinary square-thread screw cut with 
great care on a lathe with an accurate 
lead screw. There were to le two nuts 
on the sliding 
lengthwise of the screw relative to the 
other so that all play could be taken out 
Both nuts are as long as possible and get 


the required motion of the carriage. The 


carriage, one movable 
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cross feed itseif was actuated from the 
rack on the table by the means indicated 
in Fig. 4. The shaft shown in the end 
view at a has a pinion on its inside end 
running in mesh with the table rack. This 
pinion and shaft turn first in one direction 
and then the other as the table reverses. 
On the outer end of the shaft was a fric- 
tion device similar to that used on small 
planer for feed, except that the cover of 
the friction could only move between the 
variable stop arms bb. These stop pins 
were varied in position by swinging 
around the shaft a as a center and were 
moved by sliding the bolt c back and 
forth in a tee slot cut in the front of the 
bed. Pins d and g were so located rela- 
tive to the ratchet on the cross-feed 
screw that they drew back the pawl and ad- 
vanced it an equal amount at each rever- 
sal of the table, thus giving a feed at each 
end of the stroke, the amount of the 
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DIAGRAMMATIC END VIEW OF 
GRINDING MACHINE 
teed being determined by the position of 
the bolt c and could be set from one tooth 
advancing the eighth of a 
thousandth up to any feed that could be 
wanted. A knockout bar was also ar- 
ranged to be set to throw the pawl out of 
the ratchet at any desired position but 
there was nothing novel about it. 
obtained in 


wheel one 


The same _ considerations 
considering the work table as the cross 
slide but in this case the length of the 
table precluded the possibility of using 
the same design, on account of the great 
length of taper packing that would be 
required; so we iell back on the single 
vee and one flatway, putting the driving 
rack close to the 
determined on th 
most convenient place for the rack was 
out of the center of width of the table 
center we would 


veeway, or rather we 


single vee because the 


It it had come in the 
have used two vees 
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THE TABLE AND HEADS 


The cross-section of+the table and 
tachment of heads shown in Fig. 5 w 
arrived at mainly from considerations 01 
convenience in getting power to the head 
stock to revolve the work. After the de 
sign of the ways on which the table slide: 
and the position of the work centers ¢ 1: 
known, no change in the design of the 
table connecting the two, whether triangu 
lar, rectangular or gooseneck can change 
the pressures which the table will exert 
on the bed. To control the water used t 
cool the work we built up the table near) 
to the hight of the centers and then had 
the heads reach out over the space to the 
centers, as shown. Center rests were als 
attached in the same way as the heads 
The work drive was, as is indicated i: 
Figs. 5 and 6, through a horizontal shaft 
driven by a variable-speed device from th 
countershaft on the floor back of the m: 
chine, through a pair of sliding miter gear- 
to a vertical shaft passing through th 
center on which the top part of the tab 
turns for grinding tapers, then to the lef: 
by a splined shaft to the work driving 
head to which power is transmitted by 
ggg. Th 
moved up to with 
center. The 


train of three 
headstock could be 
two or three inches of the 


spur gears 


drive was thus all self contained an 
without trappy or exposed parts. Fig 
shows a diagrammatic end view showing 


the countershaft a driving the emer 


wheel shaft >, the work drive through tl 
shaft ¢ and a variable-speed device in th: 
bed of the machine. This same shaft 

also carried a pulley to belt to the usu: 
reversing traverse the tabi: 
back and forth and also to the pump f 
the water supply, so the machine was selt 
awkward project 


gearing to 


contained without any 


ing arms or parts 


Kew people reahze the huge industr 
that the wood-ireating plants of this cog 
try have built up. There are 64 timber 
treating plants in the United States an 
during the year 1908, these plants used 
more than 56,000,000 gallons of creosot 
and nearly 19,000,000 pounds of zine chk 
ride, besides small quantities of crude oil 
corrosive sublimate and other chemical 
On the assumption that one gallon 

creosote or one-third pound of zine chi 
ride will protect one cubic foot of timbe 
from decay, which is about average, mor 
than 100,000,000 cubic feet of cross ties 
poles, piling, mine and other timber we: 
treated last year. [rom statistics con 
piled by the Forest 
used by the railroads of the country dur 
19,856,000 cros 


Bureau there wer 


ing the year 1907 alone 
ties, which had been treated with son 
preservative, which when understood e» 
plains the continued experiments being 
carried on to find a suitable substitute fo: 


the wooden cross tie 
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Sampling and Analyzing of Coal 


The Method Used by the United States Geological Survey Which ft 








Involves a Determination of Everything That Affects Heat Value ‘ 

N 

SPECIAL CORRESPONDENCE - 

it 

[his subject, even although it is of a to bottom. In securing this sample the uated with respect to the car In order 

shemical nature, is of interest to me- inspector is careful to secure lump and to minimize errors due to the accumula ni 
chanical engineers in general and to all fine coal in proportion as nearly as pos- tion of dirt and cinders during transit se 
hose who have the responsibility of pur- sible as exists in the car. The method and also extremes of weather condition st 
hasing coal and of obtaining the best re- of securing samples varies largely because which may have existed while the car 1 


sults from its use. During the last two of the facilities for unloading. When a was in transit, the sample 1s taken at a 
ears much has been written concerning bottom-dump type of cars is used and it is depth of not less than Io to 12 inches be 
the purchasing of coal on a heat-unit basis, possible to do so, the sample is secured low the surface [This method is not as 


n regard to fair and usable specifications from time to time as it flows from the likely to msure as representative a sample 


for the purchase of coal on such a basis, 





ind in regard to the actual results that 
lave accompanied this procedure. How 
er, but little has been presented in ré 
gard to the methods which must be em 
Joyed to sample properly a carload, train 
oad or cargo of coal that has been pur 
hased under such specification, and con 
erning the necessary steps to test thes: 
imples after they have been obtained, 
nd get a representative analysis of the 
wal that has been delivered. It is pur 
sed to present briefly the method used 
unpling and testing by the Technolog 
ranch of the United Stat Geological 


lHeE SAMPLING OF Coal 





\ t preliminary to tl questi f 
pling we quote ‘below a section of 
pecification prepared by J. E. Woodwell 

rrmerly of the Treasury Department, 
ntained in an engineering paper by 
tled lhe Pure ‘ zz er r 

















| ir or 1 re larg coops I 
hall be taken fron eac! | l as it 
( unl ( d a 1 ly equ ] 
portion ol Hie nd li mp Phe 
ples will be pl 1 at il tight 
red barrel i plac 
\t tl | nth the 
nt f tl hart will be 
il Woe Tire lu a 
he size of a walt d tl hly muixe 
1 quartered | iN | quarter 
vill be cont i 1 th q 
n be contained 1 p 1 ly ( 
1 can sealed ith n lating pe. ( 
vill be labeled for identification and 
tf them sent to the chemist for analvsis 
r othe will hae k pt ly the depart 
} tor .) it emiust 
port 
Phe chemist will 1 ae thie samples 1¢ ] IUFFLE |} RN ACES st 0 DETERMINE \sH IN COAI 
him and deliver to the water engi 
= written and siened port of the gates f the car is unloaded by a hoist f the coal in the car as when a sample 
te of hi nah bucket. t] sample taken from. the is secured from the coal as it extends 
he general method of securing rload bucket at regular intervals. In cases whers from top to bottom, because the coal is 
mpk s of coal a now practiced 1, the it < possible to ecure a sample nixed with more or less extraneous mat 
hnologic branch of the Survey is to from the car after being unloaded, the ter of different specific gravity than the 
ire portions of the coal as it is being sample is secured from various places on eal, the continued jarring effect of train 
inloaded, so that the sampk secured top of the car, usually six or nine points transit tends to segregate the heavier par 


ents the coal in the ir from top are selected, which are symmetrically sit ticles toward the bottom of the car 
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In sampling single carload lots approxi 


iately 100 pounds are secured, and this 


crushed to a size not exceeding incl 


diameter, and is then thoroughly mixed, 
fter which the coal is qu irtered, alternate 


uarters being discarded [The coal is 


gain mixed and the same procedure fol 


wed until the sample is reduced to 


] 


pound quantity It is then placed 1 


ir-tight receptacle, sealed and forwarded 


the laboratory for analysis. In ship 


nents of large amounts samples are not 


secured from every car, but from every 


econd, third or fourth car, depending 


m the size of the shipment 
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lhis sample is probably more representa 


] 


tive, as the coal has not been subjected to 
the jarring effect due to train transit 
Wherever possibl weve samples ar 
taken as the barge is unloaded Che 


number of samples taken depends entirely 
yn the amount of coal in the barge 


In cases of sampling in\ 


nd large tonnages the inspector after he 
has crushed the sample to inch size, 
passes the same ove nch riffle, which 
divides the sample into two equal parts 
One of these parts is discarded and th 
remaining one is put throug iso riftle 
Chis procedure continu: until the sample 














LORIMETERS USED IN ORB 


< mpies | coda hMoadet m 


In securing 


board tl 


steamships sam 
followed, and in quantities up to 5000 tons 
the method is to sat ple every 


In a cargo of several thousand 


number of samples taken varies . 
amount ot the t iv Lhe letermu 
tions of the separate samples are avy 
aged and are take > epresentatiy I 
the carload 

In taking samples of coal in barges the 


same method applies as in_ securing 


samples from the tons { 


\INING HEATIN¢ E OF 

1 reduced to i Size suitable p! ce il 
ur-tight mailing ( ( pp 
itus consists of ti ; ro? ech "1 il 
sampler and two bucket One bucket is 


sed to p ss the ¢ 1 tl vh tl mpiler 


1d the othe y] ler 

tches the portion of the 1 wi i 
from the calorimeter, in order that there 
may be no errors due to heat radiated 


from the observer's 


\ known 


oO he te sted 


weignt of the s mpie OT « al 
is placed in the bomb in con 


ct with verv fine fuse 


41! 


of platinum lhe bomb is then charged 


with pure oxygen gas at a pressure « 
bout 0 t pheres, 300 


o I ] 


pounds, an 


is immersed in the known weight of 


water [he water is agitated by a suit 
able stirring device to maintain a constant 


temperature throughout its entire vol 


Readings of the thermometer are 
then made at stated intervals of time until 
e variatio1 n temperature are con 


stant The charge in the bomb is ther 


ignited by means of an electric current 


fuse wire to rednes 


Che combustion thus caused is actually 
in explosion and is so intense and in 


stantaneous that the platinum fuse wir 


is melted (he actual time consumed for 
+} _ 1 aa 

e ¢ us n 1s iy a traction of 
second lhermometer readings are mad 


t stated intervals of time until the max 
Suitable 
ther 
eht of the sample used 
about the 


mum temperature is yrded 


allowed for, and 


corrections are 


bomb 


the water equivalent of the bomb and 


the actual rise in temperature, the calor 
ies, or British thermal units in the sample 
re calculated 

2 shows two of the bomb calorim 
eters used by the technologic branch of 


tes Geological Survey Te 


actually used and to 


general ce scrip 


the United St 


indicate how these are 
upplement the very brief 
tion of the calorimeter and its use, we 


e at some length from a professional 


paper of S. S. Voorhees, testing engineer 
of the technologic brancl 
‘The pparatus consists of an uter 
ket vate! nsulated by 
layer of ir held in place by ar 


utside |] I The water i 
not changed ‘and assumes the temperature 
f the root Its temperature is read by 
thermometer graduated to the toth part 
fa degree ( entigrade [he inner vessel 
Ids the water surrounding the bomb It 
s insulated m the outer water jacket 


vy a 2-1inch air space and a cork and hard 


' 
rubber tand the bottom T he tem 
per: ture cl ina due to combusti nm are 


read by a very accurate thermometer. with 


1 rang f degrees graduated to the 
root} t oTes ( ntigrade Witl 
small telescope readings are readily made 
» the ot | rt of a degree Centigrade 
ry en, StaehE fo enol f. : 

ihe bomb elt 1s ade trom a special 


1, hha } T ’ , ; 
luminu ( heavily plated with gold 


kel-plated on the out 


ee ‘ ef , 

le It « ns 3029 grams of alumin 
ronze, 575 brass, 77 gold, 4.5 platinun 
5 steel, 2.4 insulating material, making 


total of 4509 grams, and having a water 
uivalent of 478 grams 

\ ] pit nr ted with a pl 

t lug tending through d in 
ted from t ! nb by fine a bestos paper 
e platinu t 1 which supports the 
rucible hich the coal is fired is 
d tw insulated from eacl 
the plate of ( A very fine 
] 1 re 004 cl diameter is 
l nt ] ? the crucibl ind 
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bridges the insulation in the support. The 
ircuit is now complete from this insulated 
inding post on the jacket through this pin 

the platinum plug to which the support 

connected, through the platinum fuse 
wire to the bottom of the bomb, and 
jacket and out. A 
drives the stirring device 


finally through the 
mall motor 
which can be turned in so as to mix the 
vater in the outer jacket, as well as in 
e bath about the bomb 
The bomb is held in a clamp while 
eing charged wifh oxygen, and is closed 
vith a lock nut, which presses down the 
«! on a pure tin gasket. A simple check 
valve (a brass piston which seats a rubber 
washer when pressure from the oxygen 
nk is reduced) prevents any material 
scape of oxygen until the cap is screwed 
wn. The oxygen is supplied from a 
vlinder holding too gallons under some 
Now, to make the 


etermination the stirrer is started in the 


200 pounds pressurt 
uter water jacket and run for some 15 
inutes, with a thermometer inserted to 
termine the temperature of the jacket 

\ litthe more than 1 gram of the pul 
rized coal is weighed and compressed 
diamond mortar by 
his tablet is 


nto a tablet in the 
hand-power screw press 
curately weighed to oo... milligram 
0001 gram) and placed in contact with 
1c «platinum fuse wire in the crucible 
nd with the support inserted in the bomb, 


d the bomb is closed and charged with 


<vgen until the pressure vage shows 
out 350 pounds. It is then placed in 
jacket and immersed in 1300 grams of 


Vater, ooled to temperature ot about 


degrees Centigrade below that of the 
iter jacket, so that the tinal temperature 
vill be within fraction of degree of 
e¢ outer jacket he stirrer is started 
nd the temperature readings made at 
If-minute intervals until the change ts 
nstant, usually about o.or degree pet 
mnute 


The circuit is closed by a switch, an 
meter reading 1s taken and the initial 
mperature is recorded The readings 
re now taken at '4-minute intervals, and 
e rise in temperature is very rapid. By 
ie end of the first minute the temperature 
usually within degree of the maxi 
im The readings are continued for 
out eight minutes after firing until the 
mperature changes become constant, 
owing that the maximum temperature 
recorded 


s been 


ff, as im a normal bituminous coal. 


esired for the ultimate sample Che 


ickets are interchanged until the last 
rtion divided = give the quantitv« de 


1 


\ sampler similar to the above is used 


} 
' thre 


quartering or dividing work in 


ail-crushing room and laboratory 

the use of this apparatus the personal 

ation 1s more or less elimimated in se 
ring the final sample from the gross 
1] lhe ‘ sent 1 fe tut ww tO pro 


AMERICAN MACHINIST 

cure a sample that shall be representative 
of the entire lot of coal to which the re- 
sults of the analysis of the sample are to 
be applied. As outlined, the procedure 1s 
to take a comparatively large sample from 
the carloads or cargoes as the case may 
be, eliminating as far as possible all fac 
tors which will tend to give too rich or too 
then by suitable mixing 
sample 


lean a sample; 
and subdividing a _ final small 
is obtained, which shall be as represen 
tative of the large sample as the large 
sample is of the entire amount. 

It is necessary that the entire process 
of sampling be carried on as rapidly as 
possible to prevent moisture changes duc 
to the effect of exposure to the air. This 
is especially important if the coal ts 
bought on an “as received” basis. In 
most cases there will be a loss in moisture 
in obtaining and preparing a sample for 
analysis which will be in favor of the 
seller. To care for the changes occurring 
in the laboratory the sample as it is re 
ceived is crushed as rapidly as possible so 


\ larg 
sample of this crushed coal is exposed to 


as to pass a '4-inch mesh sieve 


atmospheric conditions in the laboratory 


until it reaches constant weight This 


coal is called “air-dried.” On account of 
the difficulty of handling this large sampl 

is the more general practice to take a 
smaller sample of this crushed coal and 
dry it in an oven at 105 degrees Centi 
grade to constant weight. This gives a 
“dry coal” and “total moisture 

\nother portion of this coarsely crushed 
sample is sampled down and ground so 
as to pass a 60-mesh sieve This finely 
ground sample is used for the proximate 
analysis and the determination of heat 
values. From these two moisture deter 
minations the proximate analyses and 
heat values are calculated to the “as re 
ceived” and “dry coal” basis 

Another point which should be consid 
ered 1s the change in moisture in the coal 
due to drying after it is mined, in transit, 
storage, and the like. We quote: “The 
coal as it is mined contains a normai 


amount of moisture which varies from 
less than 2 per cent. in some of the East 
erm coals to as high as 30 to 40 per cent 
Western lignites This 
moisture content changes as the coal is 


nm some of the 


exposed to the air, in transit, or in storage, 
so the ash, volatile matter, tixed carbon, 
sulphur, and British thermal units are in 
creased as the coal dries out and dimin 
ish as the coal takes up moisture Phis 
fact is of especial importance to the user 
who desires to know the actual value of 
the coal as it is received. If, however, 
the sample is taken when the shipment is 
weighed any increase in moisture content 
ihove normal will increase the tonnage t 
exactly compensate for the diminished 
heat value of the coal. Therefore, if the 


coal is bought and paid for on a stricth 


pro ta heat unit basis the increased 
=e — : a. aan 1 ) 1 
weg miances the decreased Britisl 
thermal units in the coal as received.’ 


September 2, 1909 


MetHops oF ANALYSIS 

The coal analysis, as conducted for th 
United States Government in connectio 
with the adjustment of price on coal con 
tracts involves a determination of th 
moisture, ash, volatile matter, sulphur an 
the heating value in British thermal units 
From this analysis the price paid for th 
coal is adjusted in accordance with th 
price bid. To the average consumer, how 
ever, a much simpler procedure will un 
doubtedly — afford protection 
This simpler procedure involves merely 


adequate 


determination of the ash and heat units 
on which basis a correction can be mad 
in adjusting payment. For this reason we 
will only consider the methods used at 
the technologic branch for determining 
the percentage of ash and the heating 
value of the coal. 

Turning to the illustrations, Fig. | 
shows a group of muffle furnaces for de 
termining the percentage of ash, and Fig 
2 a pair of bomb calorimeters used for 
determining the number of British thermal! 
units, or the heating value 

The percentage of ash or mineral resi 
due of a sample of coal is obtained by 
completely igniting or burning all of th 
combustible matter in small, gas-fired 
muffle furnaces, the sample being con 
tained in a desiccating dish, see Fig 
\s used in Government specifications th: 
percentage of ash is calculated to dry coal 
that is, coal from which all moisture ha 
been driven. The moisture ts driven off 
by heating the sample to tos degree 
Centigrade for one hour in a _ ventilate: 
oven supplied with dry air 

he direct method of determining th 
heat values of a specimen of coal is base« 
on actual measurement of the heat pro 
duced by combustion. With apparatus of 
proper design, and with suitable precau 
tions and corrections, this method give, 
the most accurate results that it is pos 
sible to attain: in fact, it is used as 
standard to determine the accuracy of all 
other methods. The instrument used is 
what is known as a bomb calorimeter. 
metallic vessel or bomb made from 
high-carbon steel and so designed that it 
can withstand an internal pressure of 300 
atmospheres, or say, 4500 pounds. The 
inside of this bomb is lined with some 
metal to prevent corrosion from the re« 
sulting gases, and is surrounded by a 
The vessel con 
taining this water is insulated by an air 


known weight of water 


space, and this air space in turn is sur 
rounded by a jacket of water which is 
kept at the temperature of the room. The 
outside of the water jacket is insulated by 


a laver of felt, or other suitable insulating 
covering. The temperature measurements 


ire made by a special thermometer, whic! 
Is very sensitive and accurately graduated 
to read t> the one hundredth part of a dk 
The readings are take) 


gree Centigrade 


my ills 


telescope at some distane 
1.0053 grams of sample were used, and 


the corrected rise in temperature was 
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76 degrees, the water used being 1500 


/ 
‘ams plus 474 grams for the water 
juivalent of the bomb, we have 

1974 X 4.176 + 1.0053 = 8202 


ilories, and multiplying these by 1.8 = 
1.764 British thermal units.” 

“Such is the method used to determine 
ie British thermal units in a sample of 
val. These determinations are always 
1ade in duplicate, and are required to 
vree within 4o British thermal units, or 
ss than 0.3 of 1 per cent. By this method 
he heat imparted by a given amount of 
oal to a given amount of water is actually 
neasured. Thus a British thermal unit 
recomes a real thing, and when one stops 
o realize the amount of stored energy 
n the coal and notes how much heat it 
Take a single gram 
raises the 


if coal. When this burns it 


tcmperature of 8202 grams of water | de- 
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which compete in the particular market in 
question. In cases in which the consumer 
has not the facilities at hand for making 
determinations, but has to depend upon a 
commercial laboratory, the minimum pur 
chase per annum to which it would be 
economical to apply such specifications is 
probably in the neighborhood of 1000 tons 





Boring a Large Jig on a Milling 
Machine 


\ somewhat unusual use of a universal 
milling machine is shown in the accom 
panying illustration, which shows a face 
plate job, too large for any lathe in the 
shop, being done on a milling machine 

\ large face plate was made to fit the 


milling-machine spindle, and to this the 





PR a 


* > - Y 


: 

















BORING A LARGE JIG ON 


eree, or putting it im another way, 1 
pound of this coal will raise the tempera- 
ture of 82 pounds of water from the freez 
ing point to the boiling temperature. Or, 
in still another way, 1 pound of such a 
horsepower 


coal will actually develop 1 


tor one hour.” 


TONNAGE TO WHICH 
APPLIED 


MINIMUM YEARLY 
SPECIFICATIONS CAN BE 

lhe question is sometimes asked—what 
is the smallest vearly tonnage for which 
t is economical to prepare specitications 
on a heat-unit basis and to take the neces- 
sary steps to see that such specifications 
ire properly carried out? Such minimum 
vearly tonnage is a variable amount and 
depends in part upon,the following: The 
rate at which coal is delivered, the facili 
tet 


ties at hand for making heat value dete 


ninations, and the character of the coals 


\ MILLING MACHINE 


work, fastened to the master plate, was 


clamped for boring 
first made and the holes to be bored, care 


\ master plate was 
fully laid out on the master plate and 
used as a guide for boring the work itself 

\ carefully 
put in the milling-machine 
fitted the holes bored in the master plate, 
work located from this. In this 
and with it the work 


turned centering stud was 
spindle, which 


and the 
way the master plate, 


to be bored, can be shifted from hole to 
hole, while the 
desired size at each point by the tool held 


in the vise of the milling machine, as 
shown 

\ milling machine can be given quite a 
for work of this kind by 


lary 


wering the knee and _ this 


capacity 
suggestion 
ought to be of value in manv tool rooms 


rked out bv | \ 


( lake s, NOW 


work can be bored to any 
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facturing Company, to whom we are in 
debted for the information and illustra 


tion. 


A Pneumatic Repair Table 


by W. H 


SNYDER 


lig. 1 shows the table in a vertical posi 
tion with a pump ready to be bolted to it. 
[he table pivots on a central leg, which 
is the piston of an air cylinder sunk in the 
floor fo the right in Fig. 1 can be seen 
a diagonal rod. One end of this rod is 

















Fit I rABLI \ND PUMP IN VERTICAI 


POSITION 

















rit 4 VBL \ND PUMP IN) WORKING 
OSTTION 

pivoted to the end of the table, while the 

other end is pivoted in an eye bolt in the 

When the 

table the 

ascends and the rod at the end of the 


pump is secured to the 


ul! s turned on, the piston 


table draws it to a horizontal position with 
the pump in good position for 
When the table is in a horizontal posi 


repairing 


tion, it 1s locked, the rod at the end is 


removed and t pump and table can be 
swung around so as to secure the best 
light work ln our shop where we 
e large numbers of air pumps to re 
1 indy device 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR’ USEFUL 


same side of the center line for that size 


Lapping Micrometer Anvils a 
This principle can be carried on indefin- 


Various methods of truing the anvils itely and in theory absolute accuracy ob- 
of micrometers have been shown in the tained. The method has the advantage 
AMERICAN MaAcuHINist, but what in my that the anvils can be kept in good con 
opinion is the simplest and most effective dition all the time with little labor, and 
method has not been discussed. without expensive tools Moreover, the 


smooth finish and high polish resulting 


For “doing up” my micrometers I keep 
from the use of rouge minimizes wear and 


always by me two laps of tool steel about 
1 lap 


1 inch long and % inch wide. No reduces the tendency to hold dirt 





FIG 
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LAPPING MICROMETER ANVILS 


is 0.00625, and Ne lap 0.050 inch thick, 
flat and parallel as it is 
Whenever | 


truing up, 


and they are as 


possible to make them 


imagine that the anvils need 


long before inaccuracy can be detected by 


application of the 


measurement or thi 
knife-edge straight-edge, | start in to tru 
them up by the following method: 
Coating both sides of No. 1 lap with a 
little rouge and oil and closing the mi- 


IDEAS 


the larger micrometers are required to 


measure on the edges of the anvils, and | 
prefer them with faces slightly spherical. 
New York City. F. J. B. 





Forming and Assembling Punch 
and Die 


In the accompanying illustrations will 
be seen a punch and die for forming and 
assembling a card-holder leaf for the 
Hammond typewriter. 


7 hese tools are 


used on a single-action press at 
the Hammond _ Typewriter 
works in New York City and were de- 
signed by J. A. Ruffin, vice-president and 


power 
Company's 


general superintendent. 

In Fig. 1 this card-holder leaf is shown 
in detail and The ma- 
terial it is made from is but 0.018 thick 
leaf 101% 


also assembled 


and when assembled forms a 
inches long; to facilitate handling during 
assembling as well as in general use it 
is made in two sections, one of which is 
shown in the upper half of Fig. 1. Each 


of these sections has nine fingers A 4, 








crometer anvils on the lap with very slight ee _ Shaft yl B iS Threads 
pressure, | rub the lap to and fro be 2 ; 4 
tween them for a few minutes. After ul we or i 
cleaning, the nvils show a high polish all : 
over, but the plane of their surfaces may = 
Shaft Shafts to be put in Right and Left 

not be perpendicular to the center lin oO a me 
passing through the screw and fixed anvil | 
If they are not true in this respect the Hl Leas 
error will show (enlarged twice) when 

=< 018 


the micrometer is closed, because the 


screw, as regards angular position, is half 


a turn from the position in which the 


anvils were trued up to one another. In FIG DETAILS OF 


other words, the high points are on the 
Same sick of the center line, and will be so 


anvils are closed on No. 2 lap 


lf the anvils are worn badly it is advis 


when th¢ ible to use two laps charged with diamond 


The line sketches (exaggerated) show this for roughing down, another set with 
clearly. [ next coat No. 2 lap on both emery or carborundum for smoothing, and 
sides with rouge and proceed as with third set with rouge for finishing. It is 
No. 1 lap. As a rule, the anvils will then markable how quickly very badly worn 
be flat and the faces parallel to one an vils can be trued up with’ two diamond- 
other for every position of the screw, but larged laps 

if in doubt I go over them again witl [he above method is only applicable to 
No. 1 lap, for the high points are on the 1-inch micrometers, but it is seldom that 
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rYPEWRITER CARD HOLDER 


which are 13/16 inch long and to stiffen 
them a rib is formed through the center 
On the opposite end of every other finger 
there are two short extensions which are 
forced automatically in the press around 
a small shaft This 
job, like many others, had its difficulties 


as shown in Fig. 1 


and was only accomplished after experi 
menting lhe trouble met 
with was in keeping the fingers all in line 


most serious 
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vith one another. This might appear a 
rather simple problem and it may be 
thought that if the dies and formers were 
traight the job would be straight; and 
so it would, but in the course of handling 

from one position to another the work 
lipped on the shaft and came out in all 
directions, as it was impossible for the 
former and die to fix it so tight on the 
shaft as to enable it to stand all abuse 
overcome by 


This difficulty was finally 
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bottom tools are shown along line AB 
of Fig. 2. The card leaf can also be seen 
in place in its two shapes just as it is be- 


When the 


as shown 


fore the top tool comes down. 
top member does come down 
in Figs. 3 and 4, the 


holder is the first to come in contact with 


spring hinger or 


the material. This finger, which is better 


shown in detail in Fig. 5, has four side 


extensions D with semicircular grooves 


running across the face for receiving the 
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semicircular beads meshing into the 


grooves of the material. |The moment the 
has come into firm contact with 


which is held inthe 


finger ( 
the material, a roll F, 
small casting G and which works in the 
groove in the cam bracket H, has reached 
a position where it commences to travel 
over the raised surface on the face of the 
cam groove and the cam bracket is made 
te slide toward the center of the machine. 
Attached bracket Hf is a 


to this cam 
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prick punching the shaft at points wher: 
the material was to surround it; the thin 
material would then enter these spots 
when under pressure, thus preventing the 
ngers from turning around, and to mak¢ 
them still more secure they were late 
soldered 

be seen the forming punch 


In the plan and side view to th 


In Fig. 2 will 
and die 
left only the bottom member is shown, 
while in the vertical section both top and 


PRESS TOOLS FOR TYPEWRITER CARD HOLDE 


long shaft and holding it in position. The 
locating device is not shown but con 
sists of a stop on the side of the base 


plate, and during the locating a small brace 


(see Fig. 1) is slipped on the shaft and 
finds a bearing in a slot made in the bas« 
The finger C is so placed as t ei 
etween the turned-up ends of the leaf 


and while tl 
the main section of ( 


well as locate s it by the id of the nine 
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hed tool-steel slide J which has on 
ne end five fingers specially shaped to 
t the shaft and so placed as to come in 


ontact with the turned-up ends L of the 


turn it er the center of the 
is pushed forward by 
bracket as shown in 
lhe total throw of this slide is 
16 inch, which is the hight of the raised 
tion of the cam _ bracket After the 


ll reaches the top of the high point in 








t10 


the groove it travels down over the slope, 
pulling the finger / back to its former po- 
sition so that the finger K is clear of the 
former and punch M above it. It will 
be observed that the finger C has moved 
up slightly holder 
spring pressure; it is this spring that 


within — the against 
forces the material which is being worked 
down tight in the form below, while A 
and M do their work, and while these two 
are operating, the two formers N and O 
come down against a piece of flat ma 
terial and put it into shape for the next 
operation, Thus after the first operation 
a complete leaf is made and formed on 
ene end of the shaft and by turning the 
shaft around another leaf is formed on 
the opposite end, producing a finished as 
sembled leaf as shown in Fig. 1 
New York City James P. QuINN 


Room Required for Wrenches 


When designing machinery of any de 
scription it is necessary to see that suffic 
ent room is left for using a wrench on all 
nuts so that when erecting or dismantling 
no difficulties shall be encountered on this 
score 

One method frequently used to deter 
mine how much room it is necessary t 
leave for claw-wrench clearance is to draw 
Hut on tracing paper or cloth a set of claw 
wrenches to each of the usual scales; that 
is, full, half, quarter size, etc. These are 
then cut out so that they can be laid on 
any drawing which is being made, trom 
which it can be seen that it 1s quite easy 
to see if sufficient room 1s being allowed 

The only drawback to this method 1s 
which 1s 


that the piece of paper on 


drawn the wrench required is generally 
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ROOM REQUIRED FOR WRENCHES 


missing \ far simpler method is to re 
member the usual proportions of claw 
wrenches which are as shown in Fig. 1, 
which is practically self-explanatory; for 
if the two farthest poimts of any two adja 
cent sides of a hexagon be joined by a 
line then the claw-wrench head to suit this 
hexagon can be drawn in as_ follows 


With centers 1 and B, 


said line cuts the 


where the afore 
inscribed circle and 
radius to the ends of the next adjacent 
sicles cle scribe two parts of circles, ther 


from the center of the hexagon deseriix 


part of circle, joming the two aferesaid 
parts of circle, and the claw-wrench head 
Is complete, so that it is quite simpl 
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lightly draw in the wrench head when 
making drawings and thus insure sufficient 
room being left. 

For box wrenches it is only necessary 
to remember that the outside diameter of 
the box D, Fig. 2, is usually 2d+ Ye 
inch, when d diameter of bolt, and thus 
it is quite simple to allow for this. 


London, England. SILEN1 





A Good Ferrule Extractor 


(he boiler-tube ferrule extractor illus- 
trated herewith is being used in a number 
of locomotive shops and has the advantage 
over many of being cheaper and easier to 
construct; of being “huskier,” to stand 
more abuse and having the advantage of 
heing capable of some adjustment for use 
in various sizes of boiler tubes 

In using the ferrule extractor shown in 
sketch, a hard-steel washer 4, is first 
placed against the tube plate, the set 
screw B being slackened to allow the jaws 
D) F to enter. When all are in position, 
the set screw B is advanced far enough 
to press the jaws of the extractor tight 


iwainst the sides of the boiler tube; the 











BOLLER-TUBE FERRULE EXTRACTOR 


nut / is then turned with a wrench and 
the ferrule gradually drawn out 


Poughkeepsie, N. Y R. P. M 


A Simple Automatic Drill Chuck 


Where it is necessary to change drills 
several times on one piece of work, or 
where drills often require sharpening, the 
constant chucking and unchucking — be- 
comes very tiresome and a source of con 
siderable expense 

Where there is work cnough of this 
kind to make it pay to make a set of drills 
with one size of shank, a drill chuck like 
the one shown in the sketch will prove 
protitable, for while it is very simple and 
inexpensive to make, it has several adyan- 
tages over ordinary chucks, and will wear 
well 

With this chuck you can chuck or un 
chuck a drill with very little effort, though 
it will twist the drill in two every time 
rather than slip, and as no part of the 
chuck 1s sprung while in use or subject to 
strain, will alwavs hold the aril abs 
lutely true ‘7 the drill shank fits the hol 
Phe shank can be either taper or straight 


] 


can be made of much smaller diameter 


he size of drill it will hold than am 
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other chuck; it would, therefore, prove 
valuable for use on gang drills where the 
holes are to be drilled close together. As 
the chucking and unchucking is done by 
a motion parallel with the axis of the drill 
and requires almost no effort, it can be 
used in a space just large enough to allow 
it to turn freely 

The balls are the parts of the chuck 
most likely to wear if the shell and body 
are properly tempered, and they can al- 
replaced so easily and cheaply 


ways be 
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\ SIMPLE AUTOMATIC DRILL CHUCK 


that the chuck can almost be said to be 
indestructible 

Fig. 1 shows a_ cross-section through 
the assembled chuck and an end view 
lig. 2 explains its operation and why it 
grips the drill 

Phe body of the chuck shown at ua 
lig. I, is preferably made of tool steel and 
hardened [he hole b must be straight 
and true and the transverse hole ¢ rea 
sonably central 

Che hole ¢ is tirst drilled through with 
a drill about half the size of the balls to 
be used, and afterward countersunk with 
a larger drill to form the ball pockets: 
ihis construction preventing the sleeve d 
from dropping clear off when no drill is 
hetween the balls, and also keeping th 
balls) from 
hole h 


The sleeve d is tapered inside and the 


dropping out through — the 


front end can be pressed in a vise to give 
the hole an approximately elliptical shape. 
after which it can be turned on the outside 
to make it round if desired. It must be 
hardened 

The helical spring ¢ can be very weak. 
as it is merely intended to press the balls 
into contact with the drill by means of 
sleeve d 

In Fig. 2 the balls are shown 1n thei 
normal position across the largest diam 
eter of the elliptical hole with the sleeve 
in contact with them, and the drill between 
them, and by means of the arrows it can 
be seen how attempted slipping of the drill 
will roll the balls and cramp them between 
the shortening diameter of sleeve d 

Phe taper mn sleeve d should be about 
2 degrees or a side before pressing the 
end out of round: more than that causes 
the sleeve to back up as the drill binds 
and less makes unehuckinge rather mor 
difficult 

Klein, Tl 


lTerrert LL. THompson 
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Internal Threading Tools 


\lthough a great deal of valuable in 
formation regarding threading and thread 
ing tools has appeared in these columns 
in the past, perhaps a few remarks as to 
the practice of one prominent concern will 
be of interest to your readers 


Much difficulty 
threading of femak 


was experienced in thx 
gages of the larger 
sizes and the following description will 
show how some oi these difficulties were 
overcome. 

Fig. 1 is a sketch of the holder for the 
thread tool. This holder is made of cast 
iron, with a tongue planed on the bottom 
at an angle of 29 degrees as shown and 
fitted to the top slide of the compound 
rest of the lath: 
hored through at the proper distance fron 


It has a %-inch hok 


the bottom, so as to bring the center lin 
of the tool at the center line of the lathe 
spindle, and is slotted on the front sidk 
ind tapped for two hexagon head screws. 
thus providing means for binding the tool 
nn position. 

In the roughing out of gages of com 
thread, 


tool and a 


parative coarseness of there ar 


ised two tools, a roughing 


nishing tool, the former shown in Fig. 2 
ind the latter as ig 3 Pe rhaps few m«¢ 
kanics, other than those actively engage 

this work, can realize the rapidity witl 


which the stock can be removed with the 
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work 
olished by feeding into the cut at 


the finishing of the being accom 

right 
angles to the axis of the work, and not 
by the use of the compound rest as in 
roughing 

In order to remove the tool for sharp 
ening and also to permit returning it to 
its original position, use is made of a stop 
collar as shown in Fig. 4, which is allowed 
to remain on the tool until the conclusion 


of the threading operation 
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A Broaching Fixture for Cams 


The accompanying cut shows a [fixture 
designed for broaching keyways through 
Che ob 


ject sought and accomplished was the loca 


cams used on gasolene motors 


tion of the kevway in correct relation to 


Chis 
and bre vached 


the raise of the cam fixture has 


been in use some little time 


possibly two thousand pieces with un 
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INTERNAT HREADING TOOLS 
oughing tool shown. In the roughing out Mluch thought was given to the subject 


of the work the tool is fed into the work 
by means of the compound rest swiveled 
an angle of 29 degrees, and theretor« 
the cutting is done mostly on one side, and 
leading side in order 
When the 
: acre ] } 
roughing out is accomplished, the tool is 


this must be the 
give a shearing cut to the tool 


removed and the finishing tool inserted, 


t the tools, of which it is necessary t 


make quite a stock for the various dian 


eters of work, but the form shown in Fig 


3 gives every satisfaction and will pri 


duce a practically accurate thread 1f thi 


proper attention 1s given to the making of 


if 
Chicopee, Mess A. K.G 














+4 4-4 4 4 4 4 — t 
) ag» 
F 
— } 
$44 4488 8 tee | 
a gh, 
. j 
——_— 
We 
NG KEYW \N CAMS 
irvine accu proving that it sim 


plit es and che apens this parti ular opera 


tion compared with the former wav of 


doing it, by means of a shaper and or 


dinary keyway tool, although the principal 


point in view at the start was duplication 


The base PD, is a gray-iron casting ma 


chined on bottom and top of uprights, 


ilso in the wide slot between the up 


rights, in which ts located by screws and 
dowels, the which locates 


These 


number, one each for 


position plate B 


the cam for the machining plates, 
inlet and 


steel 


two mm 


exhaust. were made of machine 


ise hardened and very carefully brought 


size Thev also serve as gages in the 


milling operation which precedes this one 


The cr ssprece ¢ has a steel plate A 
rewed and doweled to it which the 
broach slides through, the two inserted 


treathers sliding i grooves milled in the 


sides ot the broaches This gives a posi 
ive location for keyway 
The broaches EF and / are each eight 


straightened 


<(*s _ «it 4 
nd ground (he cutters are doweled and 
screwet into them [The hole in the 
is O.S7S im Che size of the kevw 
eX ‘ I tooth of the broac! 
! Ve ‘ ver 0.002 inch of metal 
I; broa yong t ugh takes | 
tle et 16 in eaving n q 
mu e last one her 
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[his may suggest to some of your read 
ers many more jobs of a like nature which 
could be done in the same way with better 


results. 


It will be seen at a glance to be simple 
in design and the cost of making very low. 


Cleveland, Ohio A. DANE 





Cutting a Worm Gear without a 


Hob 


We recently broke a worm gear 


operates the feed on a milling machine. 


Gear 


Arbor 


which 
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cutter arbor, close to the spindle, and was 
connected to the worm shaft by the other 
gears. Care taken to have the 27- 
tooth gear as nearly as possible under the 
arbor in order that the work might be fed 
to the cutter, which, by the way, was a 
piece of drill rod about half an inch long, 
filed to the shape of the thread on the 
worm, hardened and held in a hole drilled 
at the joint between two 


was 


collars. The 
blank was set at the same hight as the 
arbor and the cutter set central with the 
gear blank. It only remained to set the 
tool to match the nicking and proceed to 


business. The blank was fed in gradually 
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CUTTING A WORM GEAR WITHOUT A HOB 


As the 
work 


machine was arranged for special 


which we needed badly, we had to 


replace it as quickly as possible. It was 
a 36-tooth gear driven by a worm 1 15/16 
inches in diameter with a multiple thread. 
Che steepness of the pitch made anything 
hut a hobbed gear impracticable; and as 
we had no hob and did not wish to make 
one for one gear, we decided to try cut- 
ting it on the universal milling machine 

\fter the blank had 


nicked, it was mounted on a mandrel fitted 


been turned and 


to the dividing head. The dividing head 
was then raised to a vertical position and 
placed across the table to bring the spiral 
shaft, which drives the worm parallel to 
A brief con 
sultation of the index plate had shown us 


the milling-machine arbor 


that we had the right gears to revolve the 
blank at the the feed 


screw was a four-pitch screw, the change 


proper speed As 


which would give a spiral with 


gca&rs, 


ome turn in nine inches, would, whet 


geared direct to the miller spindle, give 
one turn of the dividing head to 36 revo 


until the correct depth was reached. 
few minutes after the cutting commenced 
we had a gear equal to the best 
be practicabk 


manner without previous nicking 


both as to the quality of the 
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that made with a hob, unless the cutter 
arbor is fed longitudinally past the work 
to allow the cutter to operate in different 
positions upon the different teeth of the 
worm wheel in the that the 
teeth in the hob do their work. 
This result could readily be accomplished 
with the arrangement our correspondent 
shows, by the large 
gear to the cutter arbor by means of a 
feather, so that when the dividing head 
was fed toward or away from the column 
the large driving gear could slide along 
on its arbor.—Eb.] 


Same way 


several 


simply connecting 





A Dividing and Squaring Tool 


The accompanying line-cut shows a little 
tool I have had in use for over ten years, 
and as I have never seen it described in 
your columns, nor met any other me- 
chanic possessing one anything like it, 
trust it may be of interest to others. I 
made it primarily for squaring the center 
line on the ends of gear teeth when made 
in long sticks, or ground out in a former 
on the turning lathe, by the use of a sand 
roll. I have found it of equal advantage 
in dividing and squaring many other dif 
ferent shapes. 

The blade B carrying the calipers slides 
in the head A 
clamp H. The calipers are adjusted and 
clamped by the set screw F. 
I of the head and 
square. The cut 


held tight by an eccentric 


The surfaces 
J of the blade 
shows the outline of a 


are 


gear tooth in position 


for dividing and 














4 DIVIDING 


In a 


It would 
to cut a worm gear in this 


In our 


‘ase the results were entirely satisfactory, it 


product and 





squaring. 


are pivoted with a screw at EF, 
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AND SQUARING TOOL 


I set the calipers at the breadth 


of the tooth and the head is set so that 
the 


caliper point will catch the tooth 


at the pitch line as shown. 


The tool is made of light steel, making 
light and easily handled. The calipers 


and the 


lutions of the spindle. However, as our the time consumed upper piece D is riveted at G. The clamp 
worm had five separate threads, we di Jackson, Mich B. = < screw /° has flats on the side to fit in slot. 
vided this by five and took the gears for [This method of cutting a worm wheel All joints are fitted closely and the tool is 
1 4/5 inches which, in this case, were ingenious. It should be pointed out, very accurate in any position where it may 
So, 27, 60 and 24 however, that the single fly cutter cannot be set. 

The largest gear was placed on the produce a tooth of the required form, like Scottdale. Penn L. T.. Coox 
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iscussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
° Minds Look upon Various Subjects Opened up in Previous Numbers 
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Expanding Mandrels 


In one of the back numbers of the 
AMERICAN MACHINIST a_ correspondent 
gave a description of an expanding man- 
drel, as shown in Figs. 1 to 4 herewith 
This mandrel fits the hole in the lathe 








A up to the collar J 120 degrees apart, as 
shown if Figs. 1 and 5; D is a 7/16-inch 
hole threaded to suit the expanding plug, 
shown in Figs. 3 and 4, the head being 
turned to a cone of 60 degrees to fit the 
end of A, expanding it, when screwed 
tight. After I saw this mandrel in the 
\MERICAN MACHINIST we made three, and 
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FIG. 9 


F > 
FIG, 8 


EXPANDIN( 


spindle and takes the place of the live 


center. It is used to advantage, where a 
turret lathe is not available, for turning 
short bushes, bearings, collars, etc., which 
have been previously bored 

Referring to Figs. 1 and 2, A is the 
business end; B fits in the lathe spindle; 
C are three slits 3/32 inch wide milled in 
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they well repaid us. After a long period, 
one or two defects developed which we 
thought it desirable to eliminate in future 
ones we made. By continually tightening 
and slackening the expanding screw, Figs 
3 and 4, the thread in the hole D became 
badly worn, with the result that the vibra 


tion sometimes slackened the screw. Figs 


FOR THESE 


ALSO 


5 and 6 show the mandrel as we now make 
it, and Figs. 7 to 9 show the details. It 
is rather cheaper to make than the old 
type, shown at Fig. 1, and gives better re 
It will be seen that instead 
it is bored 


sults in use. 
of the hole being tapped in 4, 
straight through, as shown in Fig. 6 A 
piece of bright-drawn steel E£, shown in 
Fig. 7, is driven in tight. The nut shown 
in Figs. 8 and 9, screws on to this stud 
and expands the mandrel. This nut has 
two slots milled across at right angles, as 
The key, Figs. to and 11, is 
nut, the 
H is a %-inch hole, 


a depth of 5/16 inch, to clear 


shown at F. 
used to tighten the tongue G 
fitting in the slot F 
bored for 
the end of the stud E 

It will thus be seen that there is nothing 
to project beyond the end of the mandrel 
1, which is an advantage on certain of our 
1S easily 


work, and the wearing part / 


renewable, should it require it. This gives 


the mandrel a much longer life and, there 


fore, cheapens it, which is an important 

item [The nut and screw are case-hard 

ened, which makes them last a long time 
London, England J T. Crosrey 





Mathematics and the American 


Machinist 
On page 172 an editorial appeared en 
titled, “Mathematics and the AMERICAN 
MacuINistT,” which entirely expressed my 
ideas regarding the publication of articles 
ind papers involving the use of mathe 
matics. I have been more or less a con 


stant reader of the AMERICAN MACHINIS!1 


for the past Io years, and during that 
period I have never seen any subject 
whose treatment involved the us rf 
mathematics, where the mathematics wer 
not of what would be considered a 


primary character; that is, speaking, of 


course, from a mathematical standpoint 


With but few exceptions, the mathematical 
has always been well 


treatment of subjects 


within the scope of anyone who has had 
ven a grade-school education to start 
with. Just read those three last words 


over again, “to start with.” 

I myself had only a very limited knowl 
edge of mathematics on leaving school at 
12 years of age, and I know that, com 
pared with those who have had far greater 
early advantages, my knowledge of mathe 
matics and algebra would be classed as 
very elementary. But I early realized the 


intimate relationship which must neces 


sarily exist between mathematics and me 


chanics; the early realization of this fact 
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set me at work in order to overcome the 
disadvantages ‘under which | labored, and 
for the past 20 years I have always de 
voted a certain limited amount of time to 
the study of mathematics and kindred sub- 
jects. In years gone by, even at the pres- 
ent time, there are 
treated mathematically in the AMERICAN 
MacHINistT, and also in other periodicals, 
which are often, at first, beyond my grasp. 
At one time | would have passed these 
things up, but | finally came to the con 
clusion, that if the subjects treated were 
things that | really ought to know it was 
high time that | studied them up thor 
oughly. Working along these lines has 
made me go far deeper into certain sub 
jects than I ofherwise would, greatly to 


sometimes subjects 


my own advantage. 

What use is a magazine to us if it only 
tells us the things we know? What we 
want is something which will tell us and 
start us thinking and studying about the 
things we don't know. It is surprising to 
me how few of even our good mechanics 
realize the great benefits that accrue from 
even an elementary knowledge of mathe- 
matics, and furthermore, how few realize 
the fact that this knowledge is compara- 
tively casily acquired 

Somehow when the terms mathematics, 
algebra, geometry, trigonometry and loga 
rithms are mentioned the ordinary man in 
the machine shop gets scared, and makes 
up his mind that these subjects are only 
comprehensible to the man who has had 
own case, for 


a colleg: education In my 


a long time I shied at logarithms until it 


was really forced upon me by circum 


stances which made it imperative for m«¢ 
to use certain formulas involving their 
ust | immediately procured an elemen 


tary treatise on logarithms, and when | 
discovered the marvelous simplicity and 
time-saving qualities of the logarithmic 
method of figuring | hgcked myself good 
and hard. It is safe to say that not over 


i men who work as 


I per cent. of 1 
ordinary machinists in the majority of our 
machine shops could tell how to extract 
the square root of a number, and it is 
also safe to say that but very few of them 
could learn how to do it by ordinary 
arithmetical methods, so as to remember 
week’s 


the rule, in much less than a 


study. But if the same men would spend 


only a few hours in the study of loga 
rithms they would tind that by the use of 


logarithms the extraction of the square, 


cube, or any root in fact was reduced to 


a problem in division of the simplest 


kind 


Trigonometry in its simpler forms 


should certainly be studied by every ma 
chinist and toolmaker, as even the most 
elementary knowledge of this science must 
certainly be of the greatest assistance in 


the solution of many problems which 


every day confront them. According to 


my ideas, trigonometry for common, 


everyday shop use is admirably handled 


in the AMERICAN Macuinist handbook. 
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a book which should be in every machin- 
ist’s hip pocket; it is in every way the 
biggest $3 worth he can buy. The pages 
devoted fo “shop trig” should be carefully 
studied by every machinist, and, as far 
as practical shop work goes, they contain 
all that he needs. Some may say: “Well! 
what good is it?” 

Let us suppose a case. If you were told 
to cut an accurate slot in a certain-sized 
shaft a certain depth and a certain width, 
you would put it in the milling machine 
and would fuss and measure the depth on 
the side of the slot with a scale, and even 
by the most careful scale, measurements it 
would be impossible to get any nearer to 
the correct depth than 0.005 or 0.006. 
Wouldn't it be a great advantage and a 
saving of time if you knew the exact dis- 
tance in thousandths or ten thousandths 
from the outside of the shaft where the 
cutter first touched to the bottom of the 
slot? Sure it would. All you would 
then have to do would be to raise the knee 
until the cutter just touched the top of the 
shaft and then, using the micrometer 
collar on the raising screw, sink the cutter 
in the correct amount, no measuring nor 
fussing with a scale and wondering 
whether you had gone deep enough or 
gone too far. The figuring out of the 
above problem is of the simplest kind if 
you possess even the most elementary 
knowledge of trigonometry 

One of the most surprising things to me 
is, that machinist who 
passes up mathematics as being beyond 


many a young 
his powers of comprehension—as_ being 
too difficult for him to ever learn—is an 
expert in other things requiring far more 
time and application to become proficient 
in. Take, for instance, the playing of bil 
liards, or pool, at which many of our 
young men from the machine shops can 
put up a good game. They are games 


which require endless practice and a 
highly developed sense of calculation in 
order to become even a moderately pro 
ficient player, and yet men who have be 
come more than average players at these 
games will claim that mathematics is b« 
yond them. Practically the same thing 
holds good in regard to any game, but 1 
have emphasized billiards and pool be 
ause they are the games par excellence of 
the calculative skill 


becoming prohicient ato any 


1 am not agaist any 
young) man 
game, but I do think that every young 
man should devote at least some certain 
portion of his spare time to the study of 
the things which will make him proficient 
in his chosen calling. Every young man 
who aspires to become a good mechanic 
mathematics; without this 


should study 


knowledge, no matter what degree of 


skill he may 


complete mastery of his profession will 


attain as a workman, the 
never be his. If any young machinist with 
natural mechanical tendencies will con 
scientiously devote even a small portion of 
his spare time to the study of elementary 
mathematics, he will find that it will help 
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him far more than he ever anticipated ; he 
will find that, as a natural mechanic, mathe 
matics will come to have an absorbing 
interest for him, and if he perseveres and 
gradually from elementary to 
higher mathematics, he will find that he iz 
on the straight course toward the highest 
positions in his profession. Of just such 
men—men who possess both practical skill 
and correct theoretical knowledge—are our 
best and most efficient machine designers 
If° you cannot understand the 
mathematical articles in the AMERICAN 
MACHINIST, get busy and don’t let up until 
These things are well within the 
comprehension of every intelligent me- 
chanic if he wants to exert himself. It’s 


advances 


made. 
you can. 


up to you. 


Rockford, I. GEORGE CORMACK, Jr 


Grinding Sleeves Internally 


At page 986, Part 1, A. B. Trask, in 
referring to my, letter at page 528, says a 
skilful grinder should grind six sleeves, 
that is, 12 holes, for less than the cost ot 
a cast-iron bush of the sizes given in the 
article referred to. This depends on how 
much he pays for his bush; the labor cost 
on the one we used was seven pence 
Material is still in hand, so the cost ot 
that need not be reckoned. I cannot get 
12 holes ground for sevenpence, but th: 
grinding price has been reduced suffici- 
ently to save three halfpence per sleeve. 
making a saving of ninepence on the six 
sleeves 

In a self-centering chuck a man may set 
a job true within 0.005 inch in 20 seconds, 
or if he has to use cigarette papers he may 
take five minutes. I cannot say that | 
have found packing with paper of much 
use for quick setting; if the self-centering 
chuck is not true enough for the job, use 
jaw chuck; ‘tis more 
your 


an independent 


workmanlike, and saves cigarette 
papers. 

Mr. Trask also says the proper article 
to use 15 Now we are get 


ting to expensive tackle; it would tak« 


a split collet. 


one gross of sleeves to pay for the cost 
of a chuck and split collet, also with this 
method the dust gets on the sliding faces 
of the collet each time it is released to put 
a fresh sleeve in, and we soon have trou 
ble with the 
collet to be cleaned, three or four minutes’ 
self-centering 


running, and out comes the 


job each time We use 
chucks; we have used split collets, but 
grinding “at 


discarded them for 


But, wherever possible, we us¢ 


have 
present 7 
a setting bush as described, as they are 
cheap to make and easy to keep clean and 
true when in use. My “at present” means 
! consider that split collets would be very 
useful for holding small bushes, washers, 
etc., if they are put through in large quan 
tities, but you must have no face contacts. 
they must all be points 


Birmingham, England U. S. Garver 
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English versus American High- 
speed Steels 


Your reprint on page 728, Part 1 of Vol 
ume 32, of the article on the newer high 
speed steels from The Engineer, seems to 
have (in the phraseology of this district) 
flicked Mr. Clarage on the raw. On page 
1031 he jumps into the arena and leads off 
with his 1000-pound-per-hour tool, which, 
by the way, is a moderate estimate for a 
chip 8400 feet long, 5/16 inch deep and % 
inch wide. It appears to me that the 
whole thing hinges on the material used 
in the various trials, and that one cannot 
safely make comparisons of brands of tool 
steel unless they are tried on the same 
material, and under the same conditions. 

We recently had an experience with 
high-speed steel on cast iron, or at least 
our foundry people said it was cast iron. 
There was, however, a doubt in the mind 
of the foreman machinist, who was rather 
of the opinion that it was carborundum; 
anyway, he removed about 6 ounces per 
hour. The tool used was of English steel, 
the cast iron also was an English brand. 

The latter part of Mr. Clarage’s article 
is all that could be desired, and to tool- 
makers, like myself, who know little of 
the metallurgy of the new steels, such an 
article by a man who evidently knows the 
A B C of steel making is the best adver- 
tisement that the AMERICAN MACHINIST 
could have, as it shows that it is a prac- 
tical paper written for practical men. 


Woolwich, Eng W 


G. GrRoo OCK 


Tang Troubles 


The new short shank with heavy tang, 
adopted by the Standard Tool Company 
and described in the AMERICAN MAcHIN- 
ist, I know from experience will solve the 
problem. From the collection of twisted 


and tangless drills that one sees it would 


seem that someone should have done 
something to prevent this before. 

We were using a great many taper 
shank bits and many straight-shank bits: 
with the straight shank we were using 


what we call a set-screw chuck, the set 


screw going into a spot on the shank to 
act as a driver. We were also using these 
chucks 1 he 
were continually twisting off, making more 
work for the tool 
essary, so our tool designer got after it. 


to drive facing bars tangs 


room than seemed nec- 


lhe drill-press spindles were taken out 
No 4 Morse 
5 tang, that is, the old 
chucks and bits 


and rebored to fit a short 
taper with a No 
tangs were all cut off the 
at the base and a No 5 


We have been using these for nearly a 


tang milled below 
bre yken or twisted a 
tang. drill 
been run 24 hours a day, boring 300 to 400 
We also have been 


and have not 


Some of 


year 


these presses have 
holes every 10 hours 


facing surfaces up to 3 inches in diameter 


AMERICAN MACHINIST 


It was the facing that caused most of the 
trouble. 


Poughkeepsie, N. MACcHINIs1 





Upsetting Steel Tube Ends 


In your issue of June 24 was a request 
for a method of upsetting the end of 
tubes for a distance of 3 inches to a thick 
ness of.3@ inch 

The tool as shown in the illustration is 
designed to do this on a 2-inch tube. The 
tube is held in a clamp, not shown, se 
curely fastened to a bench and on the 
inside of the clamp, an expanding plug is 
placed. This plug is tightened by the %4- 
inch nut on the front end which pulls the 
taper end shaft up against the steel sleeve 
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TOOL FOR UPSETTING TUBING ON INSIDE 


The latter acts as a guide and should be 
equal to the diameter of the finished rein 
forced end. This plug being secure in 
side the tube at the 
side the exterior clamp is 
come directly over the plug and the whole 


distance in 
adjusted to 


correct 


apparatus held securely to a firm support 

The anvil shown on the outside acts as 
a sleeve or guide over the outside of 
the tube to prevent buckling and should 
be made in rings, in order to allow it to 
descend without interfering with the 
clamp 

The apparatus should be kept in a hori 
ontal position and by a succession of light 
the tube is 


blows applied to the anvil 


gradually inside diameter 


equal to the outside diameter of the steel 


upset fo an 


sleeve. In practice it will be found con 


venient to have a light coil spring between 


y21 


the clamp and the bottom ring of the anvil 
to keep it in place 

When the operation is completed stect 
sleeve is withdrawn and the expanding 
plug slacked off to pass through the reim 
forced end of tulbx 


Jersey City ( SRECHT 





Annealing High-speed Steel 
With articles on an 
nealing high-speed steel, I have found a 
of doing the job. 

tube that can be 


regard to recent 


very Satistactory way 

Take an iron box or 
sealed in the same manner as when case- 
hardening. Ram fairly tight the articles 
to be annealed, in dust (any kind 
of saw dust will do) and heat the box se 
that the tell-tale pieces show the interior 


of the box to be fairly hot. Allow it te 


saw 


cool down slowly and the steel will be 
easily workable 
I am using nine different brands of 


high-speed steel and find no difficulty with 


them after they have been through the 


gas furnace in the above-mentioned 
manner 
Devonport, England A. T. Sutton 





A Belt Drive Change 


Replying to A. A. Ball, i. see page x, 
Handley, page 32, I would 
Mr. Ball's sketch 
Ball in summing up his 


and George H 
say, referring to and 
remarks, that M1 
remarks has lost sight of the fact that the 


makine the belt-drive change 


object in 


was to get more power, which under the 
conditions as they existed, meant more 
belt contact. If Mr. Ball will kindly reter 
to his sketch and compare it with mine, 


he will see that I have a great deal more 


belt contact on the 50-inch pulley than he 
has, and consequently a great deal mor 
power. Cutting through the joist was no 


great evil, and the additional power ga ned 
more than paid for putting in the extra 
idler 

Were Mr Handley to 
the two 12-inch idlers he 
indicated instead of “having 


attempt to place 


has shown tn his 


sketch where 


a veritable forest of timbers to hold up 
the necessary bearings and shipper,” as 
he infers I must have, he would have to 
cut away one of the main supports of the 
building over which there is some very 
heavy machinery There is a little motte 
very appropriate at this moment and it 1s, 
“Think twice before you speak.’ 

Mr. Handley also loses belt contact on 
the so-inch pulley with his idea, which 
means lost power. Both Mr. Handley and 
Mr. Ball seem to have lost sight of the 
importance of belt contact 1n this cass 

Judging from the remarks of Mr. Hand 
ley, he does not seem to realize that the 
idlers I have shown in my sketch are on 
the loose strand of the belt, where the 
strain and pull are very hght and conse 
quently the friction on the idler bear 


ings is verv small: so small, in fact. that 
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after a hard day’s run the bearings are 
cold, which is proof enough of this fact, 
and being oiled only once a week, the cost 
of oil is small. As for the extra 
cost of oil, and added friction (which is 
not much), the extra power gained by 
my greater belt contact more than offsets 
the extra cost of oil and added friction by 
producing more work. 
Worcester, Mass. 


very 


ANTHONY 





Artsmithing 
On page 231 there 
accompanied by 
of Dixie’s 


appears an account 
f another 
art-black- 
smith line. I, as a blacksmith with varied 
experience gained in several quarters of 
the globe, have been greatly interested in 
the articles on blacksmith work. The de 
scription of Louis Van Boeckel’s work ap- 
peared several years ago. 


illustrations 


discoveries in the 


[It was couched 
in such glowing terms that I was skeptical 


about the actual merits of Van Boeckel’s 
work and the methods he employed until 
I saw some samples of his work. These 
proved conclusively that Louis Van 


Boeckel is justly entitled to a plac in the 


front ranks of the craft 


James Cran, of Plainfield, up to on 


year ago had never done any work of an 


artistic nature, his first attempt being to 


duplicate one of Van Boeckel’s roses, which 
he succeeded in doing far beyond his own 
expectations. Another thing to be consid 
ered is that Cran is a man approaching 


middle age, and puts forward no claims of 


other smiths further than 


superiority 


that he 


over 
is capable of from a 
drawing, or duplicating any kind of blacl 


smith 


working 


\ 


work from a model, and is equally 


at home with a 


marine forging or dress 


ing a tool for the machinist. Cran’s artis 


tic work appeared in the AMERICAN Ma 


eCHINIST just four months after he mad 
his first attempt, and the tools and forg« 
he used were out of all proportion t 


the work. I have met Cran and seen the 
most of his artistic work It has been 
compared with that of Van Boeckel, and 
pronounced superior in several ways t 
that of the great artist The actual black 
smithing is better, and he has gone nearet 
to nature, but he falls short in free and 
easy artistic effect It is no breach ! 
confidence to say that Cran is at present 
working upon a piece entirely different 
from anything he has heretofore at 


tempted, and the 


by me with 


outcome is being watched 
interest 


The work of 


the latter be Ing 


run around it as it lies in the 


rnamental trimming that adds something 
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and also the marks of the chisel and file, 
making it a combination product of the 
forge and bench; even riveting has been 
resorted to in preference to welding. No 
account of the time taken to produce the 
Various pieces and component parts has 
A steam hammer must have 
make the blanks. Judging 
from the methods of making these flowers 
from the solid, it may that 
Schwartzkopf must have taken twice as 
long to complete each piece as would be 


been given. 
been used to 


be assumed 


done by Van Boeckel or Cran on similar 
work. 

Each man’s work has an individuality 
all its own. Van Boeckel’s lacks the clean 
blacksmith work of Cran’s 
end Schwartzkopf’s, but excels in natural 


characteristic 


graceful effect, the finish generally being 
produced by a process that gives it the ap 
pearance of old Cran’s work is 
purely and simply the product of the ham- 


silver 
mer and anvil, no cutting or filing what- 
ever being done, and is finished by being 
coated with oil which is burned off, leav 
ing the a thin oxide film that 


work with 


gives it the appearance of being newly 
fi rged 

Schwartzkopf’s work is a 
of all the methods generally employed in 


the blacksmith shop The file and 


combination 


chis« l 


play as important a part in bringing his 
work to completion as Van Boeckel’s and 
Cran’s hammers do on their work Che 


nish on the sample examined seemed to 


1 


he paint, or some other substance of a 
like nature applied witl brush. It is re 
freshing, however, to know that America, 
vhich generally gets the credit of being 
developed only upon its commercial side, 


has men whose work not only compares 
well with Van Bocckel’s and the 


ters, but 


old mas 


through Dixie's ability in dis 


ering such men there may be a revival 
rf the irts and crafts mothe Western 
Hemisphere 

New York H. 1D. Gowen 


Casting Iron Around Brass 


Your querist A. L. M., page 1026, Part 
has hit a matter that I have often 
wanted to experiment upon but opportun 
tv has so far been lacking. He wants 


» cast his iron around a brass name plate, 
and the iron 


mold 


also shaped to avoid interference with the 


made first 


Now. a brass name plate is a bit of 
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handled proportions, the job would be 
altogether different proposition when 
was welded onto a big chunk of cast iror 
assuming, of course, that by any practic 
process of the founder’s art that that un 
dertaking can be accomplished satisfa 
torily. 
For these reasons [| have never at 
tempted the proposition that A. L. M 
seeks light upon. The alternative method 
were sO much more promising that tl 
scheme was only desirable as an experi 
ment whereby might enlarge h 
knowledge of things practical or mere] 
possible. A. L. M. does not tell exactl 
he has tried nor does he indicat 
in his judgment the hithert: 
unavoidable conditions accompanying his 
It is not at all unlikely that he 


one 


what 


what are 


failures. 


has already exhausted the possibilities of 


several plans and if your readers were 
aware of these and hence could eliminat: 
them from consideration, or, perhaps, sug 
gest sundry improvements of any of them, 
we could the quicker, it may be, offer 
some comments of probable worth. 

However, by way of general considera 
tion of the subject, it is doubtless true 
that the spread between the melting points 
of brass and iron is the difficulty in ques- 
tion, the higher temperature of the molten 
iron doing damage to the thin plate of brass 
against which it rests. Now, if we cai 
take care of the added heat imparted by 
until the 


we may be able to preserve the integrity 


the iron latter freezes or 


sets, 


of the brass plate 
do t 


Obviously it will not 
thickening 
the plate, the matter of expense is prob 
ably an important factor with A. L. M 
is indeed it is to most if not all of us 


» attempt this object by 


thicken th 
name plate, then the next best thing, see 


If we cannot with profit 


ing we cannot do it permanently, is to 
thicken it temporarily by adding a mass of 


metal to 


reinforce the capacity for heat 
storage and conductivity of the brass. Of 
course, the metal chosen for this purpos« 
should be in kind and quantity suitable t 
handle the heat burden thus laid upon it 
(\n ingot of block of 


inum is promising for the purpose 


copper or a alum 


ne 


surface should be planed or otherwis¢ 
brought into close contact with the plate 
which is intended to rest upon it while the 


casting of the iron is in 


s| he 


chill, as it may, perhaps, be best called, is 


progress 


edges of the depressed panel, wherein the 
name plate is intended to permanently re 


Ernest Schwartzkopf, al to the appearance of a machine and, it is main in place. The recess in the mold for 
ready referred to, is of a very much diffe: frequently nicely polished and then some- the name plate and its heat-conducting 
ent nature from either that done by Van times is lacquered to preserve the finish as support will be provided by coring out in 
Boeckel or Cran That it is beautiful, long as_ possible It thereby becomes a_ the usual way Now, if the supporting 
artistic. and of merit cannot be denied, prominent and effectively attractive ad- block of metal is big enough and conveys 
but it is not purely and simply the pri vertisement for tl 


duct of the hammer 
work of the 


and anvil, as is the 


others, and could not be 


1e maker of the machine t 


If held in the sand against a mass of «¢ 


molten iron, the least injury the thin name \ 


technically classed as blacksmithing [ plate could sustairi would be discoloration 
have seen a sample of Schwartzkopf's of its brightly finished parts. Easy as 
work. It has the hall mark of the thor might be the task of finishing a small 1 
ough mechanic and the artist combined ame plate if the usual conveniently 





ou the 


he heat 


nough 


away from the name plate fast 
why, there you are. 


vould come 


Then, also, 
in still another problem, the 
ne that eternally and infernally follows 
inventor's trail, is the 
wetter than the old? 
Cleveland, Ohio 


new way 


CLEVELANDER 
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Tariff Reduction on Machine 
Tools 


The Payne tariff bill specifically men- 


tions machine tools and specifies a duty of 


30 per centum ad valorem. The previous 


bill specified a rate of 45 per centum ad 
valorem on articles composed wholly or 


ind not other 


in part of iron, steel, etc 

wis especially provided for Under the 
provisions of this general section came 
machine tools. Thus the import rate has 
been redticed from 45 per centum to 30 
per centum ad valorem. For this reduc- 
tion American machine -tool builders 


should be heartily congratulated 


In some foreign countries, notably 


provisions of a_ differential 


acted 


France, the 


tariff have to close the market to 


Chis condition will change 
and the 


our machinery 


Under the 


' 


new reduced rate 


automatic maximum ind minimum re 


quirements of the administrative sections 


of the Payne act, we will get the treat 


} 


that we give, which will mean a 


nent 


ywer import rate on our machinery in 


countries and a better chance to 


those 


some 


enter markets 


By the provisions of the maximum and 


minimum clauses the specified rates on 


all produets will be increased 25 per cen 


tum ad valorem after March 


1 
} 
i 


31, 1910, un- 


less the President, by proclamation, shall 


extend to the products of a given country 


the minimum rates, after being satisfied 


discrimi 
Thus the 


that American goods are not 


nated against in that country 


on machine tools is 55 per 


valorem No 


country will discriminate against our pro 


maximum rate 
centum ad important 
ducts in such a way as to cause our max- 
imum rates to apply to its own. The out- 
look for satisfactory tariff rates in foreign 
countries having a protective tariff is 
bright indeed 


The 


home 


influence of the reduction upon 


our markets in regard to imports 
Amer 
with 


other nations to the dis- 


a moment’s worry 


tool costs 


need not caus 


ican machine compare 
similar costs of 


advantage of the latter; our specialization 


has gone much farther than theirs. The 
reform tariff commission of England 
heard witness after witness who testified 
that American machinery products and 


machines were imported into England at 
a price from 2 to 15 per cent. below Eng 
lish costs for the same thing 

Thus, through this reduction, the 
American machine-tool builders stand to 
win and not to lose Through its in 
increased 


We re- 
American 


fluence foreign trade should be 
markets 
peat, for this tariff 
machine-tool builders should be heartily 


and new conquered 


reduction 


congratulated 

The American machine tool shares with 
the electrical industry the distinction of 
acknowledged supremacy and superiority. 
work of Whitworth 


Following the great 


423 
middle of the last century in de 
tools of the 
American mechanics have un 


at the 


veloping standard nonauto 
matic class, 
questionally led in machine-tool develop- 
ment, and with the opportunities whicl 
will follow the revival of good times th 
outlook for the future 

4} hry 


1¢ Vv 


foreign trade 1s 


The Opportunity Every Boy Has 
in the Shop 
life 


No matte walk wm 


whether in th 


what our 

shop, the drawing room 
field, the 
education brings up all sorts of ideas and 


or in any other question of 


ideals, nearly all of them elaborate and 
more or less removed from our present 
line of work. And right here we are very 


apt to make a great mistake 

We are too apt to think that education 
means learning something hard and dif 
ficult, way beyond our present compre 
hension, and this deters many from mak 
ing even a beginning. Just as in school 
we go step by step through addition, sub 
traction, multiplication, division and on 


ward, so we should go in whatever line 


we are, instead of plunging into the 
middle and trying to swim both ways 
The boy who has been at the drill press 


a week is very apt to imagine he knows 


all about it and to long for other worlds 


to conquer. But there is still much to 
be learned about drilling, even by the 
more experienced regarding the best 
speeds and feeds for different work, and 


there are many little kinks that help make 
a man a success on the drill press 
But 


miliar with the 


supposing he is thoroughly §fa- 
drill he is running, there 
are others in the shop, sensitive, multipl 
or radial, and the logical step is to learn 
of these at 


his may have to be done at 


the ins and outs the earliest 
opportunity 
noon or in some other spare time, but a 
few minutes spent in this way are apt to 
be fully as profitable as reading the elevat 
ng details of the last prize fight. And it’s a 


i 
lot of satisfaction to be able to tackle anv 


machine the foreman puts you on and 
show him that you are already familiar 
with its details 

The same thing applies to lathe 
planers, milling machines and other tools 
mn the shop \ little study of their pe 
culiarities at odd moments goes a long 
way toward giving man or boy a wider 
knowledge of the tools of his trade and 
making him more valuable to himself 
and others 

Even the operator of an automatic 


similar tool has a 
chance to broaden his knowledge by 
studying out the various movements, find 
ing just why each movement takes place 
at the proper time, or what is probably 
These op- 
always at 


screw machine or 


when it doesn’t 


education 


the trouble 


portunities for are 
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our command and they can be taken in 


such easy 


to prevent starting today 


The sooner the boy who wants to ad- 
vance begins to take advantage of the 
things that are next to him and easy to 


get, the sooner he will be ready for the 
larger and more difficult things that loom 


ip so large and forbidding ahead 


[Then too, there is always the question 


of doing the work in the best way. Can 
it be made better or cheaper (maintaining 
the same quality) with the tools in the 
shop, or what tools will be needed to 
make this improvement? If some of the 
tools give trouble what would you sug- 
gest as a remedy if the foreman asked 


These are good things to think about, 
they bring up new points of view every 
whether 


day and 


your suggestions are 
adopted or not, you have added to your 
wn stock of useful information 
T . . 
New Publications 
QUESTIONS AND ANSWERS ABouUT ELE 
rRICAL AppARATUS. By Clayton and 
Craig. 176 4x6-inch pages; 96 illus 


numerous tables 
Clayton and Craig, West Lynn, Mass 


Price $1 


trations in the text; 


(his 1s the second edition of the book. 
revised and enlarged. It is not a text 
book, neither does it treat of any special 


branch of electrical engineering in detail, 
but of 


answers on various kinds of apparatus 


is and 


| + 


is the outgrowth of a series of such ques 


a compilation questions 


tions and answers prepared to help stu 


dents in the General Electric’s Expert 
Course at Lynn [he chapter headings 
are: Direct Current Motors; Induction 
Motors; Constant Potential Transform 
ers; Constant Current Transformers; 
Mercury Arc Rectifiers; Incandescent 


Lamps; Arc Lamps; Meters and Instru 


ments; Steam Turbo-generators 


TABLE OF STRESSES IN Roor ‘TRUSSES, 


TABLES OF 
AND TENSION MEMBERS, 


INCLUDING COMPRESSION 
AND EXTRACTS 
Va- 
Hearne. Pp 

New York, 


Company 


BuILDING LAWws 
By H. C 
x10% in.; cloth 
McGraw-Hill Book 


$4 


FROM THEI OF 


> 


rious Cities. By 


=I 


235 7 
1Qoo 

Price, 
book thoroughly and 
systematically, a field that has been som« 


Chis covers, very 


what neglected heretofore, and it will be 
a useful addition to the library of every 
active engineer, architect and builder. It 


is often necessary for engineers, architects 
and builders to know the amount of ma 


terial, wood or steel, that certain trusses 


require, yet they cannot afford the time 
With this book 
ind they can refer to the tables of the 
the 


necessarv to design them 
at | 


} 
i 


members without 
going into the theory of the subject 


stresses various 


In 


If the trusses are built of wood, know 


ing the stress, they can tell the size neces- 


lessons that there is nothing 
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sary for the members immediately, as 


they generally know the allowable stress 
for the kind of 
If the trusses are of steel, they 


per square inch wood 


used 


can pick out the sizes of the various mem- 


bers from the information in the tables 
for tension and compression members in 
the latter part of the book 

[he tables of stresses in the different 
trusses cover the entire field of trusses 
thoroughly, from the smallest to the larg- 
est loads per square foot, for spans and 
distances of center to center of trusses 
that are generally used 

Another large field for the book will be 
in the designing and detailing offices of 
manufacturers and fabricators of steel, 


where time is so valuable that the theory 


of design 1 


s not studied except in special 


In work reference 


ases ordinary 1S 
made to tables, which one or more men 
are likely to have, some of which are 
questionable and very few complete If 


they are complete the owners are careful 


that they are not published. Many men, 


who capable and 


are have had years of 
experience detailing steel work, cannot 
design a tension member or a compres 


sion member of the simplest kind, but a 
good set of tables in their hands makes 
them very efficient men 

Mill buildings, and sometimes office 


buildings, are purchased by competitive 
designs, which are made by the steel fab- 
and the must be made 
accurately, in the shortest possible time, 
ind in the most economical way. Tables 
of of and compression 
members are absolutely necessary. Tables 
of angles for various radii of gyration for 
the different lengths in this book are ar- 


ranged very nicely for engineers in this 


ricators, designs 


values tension 


branch of the science 
lhe same tables can be used in the de 
sign of plate and angle columns, and 


angle and lattice columns. If the trusses, 
columns, ties and struts of mill buildings 
without the of such 
tables it requires very competent men and 
it very tedious to 
error. With the at hand 
the design of the trusses can be made in 
the least little 


are designed use 


is and likely cause 


present book 


time and with actual 
knowledge of the subject 
The salient points of the various city 
as to steel design, writ- 
of 
eign to that subject that it is often impos- 
sible to 
Mr 


portant points of the building laws for the 


building laws, are 


ten with such a mass information for 


find just the information wanted 
Hearne’s hook contains the most im- 


larger cities in handy form 


Address Wanted 


lo ALFRED SyYFRIG, 
of Thalwil, near (Switzerland) : 
in his seventy- 
eighth year, is seriously ill in bed and the 
uncertainty concerning your fate weighs 
upon him heavily 


Zuerich 
Your dear father, now 
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Please do let him know, where and ho 
you are living, so that he may pass hi 
last days in peace and give you hi 
blessing 

Wire or write immediately 


Come home without delay, if it is po 
sible and if you wish to see and speak 


y17T 


} 
ul 


i¢ 


father ot 
Your old 


Anyone who is in a position to give in 


v( -e more 


everloving mother 
formation concerning the whereabouts 
the 
man 


above. middle-sized, brown-haire: 
of j 
whom nothing has been heard for the las 


three at the 


a 


years, silk-weaver foreman, o 


> 
35 


vears and whose addresses 


} 


time were the following 


Business: Champion Silk Company, As 


torn, L. £, B.S. A 

Private: 310 Ninth avenue, Astoria 
5. a, a 
is requested to communicate with hi 
cousin: Alfred Lindenmeyer, 4 Rue Val 


entin Hauy, Paris, France 


Personals* 





Harold A. 
stone Lubricating Company, is making 
f the company’s West 


Buzby, secretary of the Key 
two months’ tour 
ern branches. 
Harry Gay, formerly assistant engine 
N. Y. C. & H. R. R. Co. has asso 
himself with A. L. Dunn & Co., 
Ill., in the capacity of mechani 
cal engineer. 
William F. Lee, 
the C. W. Hunt Company, has be 
come associated in the firm of Roelker & 
conducting 


with 
ciated 


Chicago, 


until recently enginee 
with 


Lee, a consulting practice in 


Richmond, Va. 
C. E. Allen, who has been connected 
with both the Lynn and Schenectady 


works of the General Electric Company, 


has recently resigned his position wl 


this company. 


Charles M. Power is to become general 
sales manager of the Standard Chain 
Company, Pittsburg, Penn. Mr. Power 
has been general manager of the Seneca 


Chain Company, Kent, Ohio 
Cc. FF. 


sentative 


Newcomb, Jr., engineering repre- 
of the Nevada 
Company, San 


Machinery and 
Supply has 
severed his connection with that company, 


and to the 


Francisco, 


expects enter automobile in 


dustry 
Frank H. Hill has been appointed man 

iger of the Atlanta 

Sprague Electric Company 


(Ga.) branch of the 
Mr. Hill has 
long been identified with the engineering 


department of the New York office of his 
company 

C. Wiist, of Seebach, Zurich, Switzer- 
land, inventor and manufacturer of the 


double helical gears and the machine for 
cutting them, our issue of 
last week, is traveling through this country 
introducing His address 
it the Grand Union hotel, this city. 


described in 


his system. is 


*Items this 


for 


column are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 


Universal Horizontal Boring Ma- ‘2 a Work c 
rilled and milled i . 
chine with Long Bed pie a a Pg 
ry table. Jigs \ 
This boring machi which is <¢ ichined ac 
structed with an extra-long bed so as t Ing, Si é 
facilitate the machining of large castings, to |] it the worl feed 
has been built with view to ac g | é 
curacy and permanence of alinement id =thousand 
is especially adaptable o work at ( e adius ts 
like where it is necessary to do accurate ry viey "\ 
boring, milling and drilling, the machine he fe p 
itself being used to lay out the work power vertical fee é 
rhe halftone illustration, Fig. 1, shows ing purposes 
the general design of the tool. As may vertical mulling fe 
be seen, it is a constant-drive geared ma power, quick, cor fe 
chine. The bed is of deep box construc lowering device, ‘ 
tion and is heavil ribbed to insure sta rated b single \ 
bility, thus giving olid foundation for rf justi 


LATEST 











1 for mill- 

he regula 
| 

ising and 








NIVERSAI HORIZON ) INI 
the other member f the machine, to icromet« provided rhe 
keep them im accurate relation to each ead is « ter nd is moved by 
ther and eliminate the necessity of build- a large screw of rse pit litable ar 
ing a foundation under the machine As rangement having b made f oiling 
foundation is not necessary, the loca-_ the sliding surfaces e feed- and speed 
tion of the machine is not confined to the change gears in th r box are made 
ground floor. The bed rests on three f steel, and run in th of oil. Ejght 
points, facilitating easy leveling, especially speed changes ar ed fr the gear 
nm uneven floors, and, at the same time nd these are « bl t the he 
avoiding any undue strain on the bed the back-gear | Phi re nin 
An important feature of this boring feed changes in eith« lirection for the 
machine is the placing of the head on the head, one le g topping all 
right-hand end of the bed. This arrang: feeds and retaining their relation t h 
ment permits running of the spindle in ther 
the same direction for milling as for The spindle |} ill-g lrive 
boring and drilling and is convenient as from a constant-sp¢ ft driving 
well for the operator. The handwheel for of this spindle is at ) earest the 
the rapid adjustment of the spindle, being work and, therefore, torsional strain does 
placed on the head well in toward the not occur throughout tire length of 
cutter, allows the operator to see the the spindle. This dri is of special ad- 
and make adjustments at tage in securing st ss in large mill- 


milling cutter 
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would otherwise require resetting a! 
ishing in other machines. This grad 


ted revolving table allows holes to 


bored ind drilled, ind surfaces to 
led at various angles at one setting 
\ uxill | hown in Fig. 2 
provided for work erhanging t reg 
] table it has a T-slot | i 1 ent 
net! i his xilary table f t 
I essential fact n the 
] 4 | lai ( I Since thi eit 
e bolted to t e or ti lon 
| he ie Ipp earing tor tl } 
bars 1 ib the ifternal guidin 
race I 1» | ( I eee 
lowering ing is a moplishe 
} ean cia weeinitinal ty . 
gearing d splined shafts the elevati 
rew of the spindle head, that the tw 
move t t Provision s be made 
for realining the bearings it sé t we 
Phe ute ) ] WW ite] tte 
bed of t lOve 
try] il] ” onst 
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r support for the boring bar 

















can be ecasily removed trom the machin 
by ren ving the bracket at the end of th 
bed and pulling the post off, and can als 


b placed in exact alinement without 


nv trouble. 


[he extension boring bars are provided 


and these bars are titted to a No 1 Norse 


tape! hole 11 the spindle Phe spit lle als 
has a slot for locking the extension bor 
ing bars by means of two wedees in ad 


dition to the usual drift slot 


l we face-milling cutters 1oO and 
inches diameter, respectively) may be fur 
nished with the machine Lhe hub of the 


driving gear forms a faceplate to whi 


the 10-inch face-milline cutter is rigid], 


fastened by means of four cap screws 


' ae 
The 2-inch face-milling cutter is fastened 


to an arbor which is fitted to the N 
Morse taper hole in the end of the spindk 
The 10-inch cutter is provided wit] 
center hole large enough to allow the spin 


dle arrving§ th 2-inch cutter to pass 


‘r mav he used 


Ss ¢ r cutte 
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about 34 inch above the grinding 
disk. This prevents the work being thrown 
off the disk and also affords a resting plac 
while handling the work to be ground 

The disk has the usual spiral grooves 
of the Besly grinders, and is driven by 
a spindle 3 inches in diameter in_ the 
bearing, with a 2-inch stud for centering 
the grinding disk fhe bearings are 
inches long, and the stepped bearings c 
sist of two hardened tool-steel blocks, « 
heing secured to the spindle and rotatin: 
with it 

The power of the machine can be see 
from the 8-inch driving belt on a 12-1ncl 
pulley, driving the disk through beve 
cears with planed teeth at the rate of 
joo turns per minute, being one-half 


f the driving shaft 


A Turret Tool Post 


lhe illustration shows a turret tool post 


which has recently been brought out by 
the Multiple Tool Holder Company, 3197 
West Forty-eighth street, Cleveland, Ohio 
rhe device fits in the T-slot usually oc 
cupied by the tool post. and converts the 
ordinary engine lathe into a turret lathe 
The T-head fitting the tool-post slot is 
provided with indexing pins, one in each 
end, and the turret head is provided with 
index holes, eight in number, so that the 
head can be swung either 45 or go de 
grees. ‘The indexing mechanism is to 
steel hardened, and the body its steel 
casting. 
[he individual tools are adjusted t 
ight by shoes, one of which is shown in 
the cut; they are held by two set screws 
each and the turret can be used for work 
ther on centers or held in the chucl \ 





ings to fit in the outer bearing, 
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Se pte mber 


hali turn 


indexing pins so that 


turned 


ot 


2. 19QYy 


the center nut releases 


the turret can 





German Twist Drill Milling 


[his is 
designed 


drills from 5 to 4 inches in diameter and 


an 
for 


Machine 





automatic mulling 


the manufacture of 


the 


be 


machine 
twist 
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and the web can be either straight 
tapered, or a combination of the twe 
desired. <All adjustments are provi 


or 


» if 


ded 


with a scale, which, on the machines 
for use in metric countries, read to 1/10 
of a millimeter, or about 0.004 inch 
\fter the machine is started, its entire 
operation is automatic, the feed being 
stopped in any desired position by auto 
matic trips 

The machine is heavily gears has 
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GERMAN AUTOMAT 

hes g Phe tw 
each driven by an ind 

nd each can be swiveled at 

gle, according to the twist 

being made Che drill is 


milling 


itn 

a vill mal 
inch dril | length o 

»! te ! 1} mi (the cords 
Xo If-inch dril \ lrills 

\ t Oo I \ 2 ex 
pplied, it ged f i 
1. ; ' op fi desired It 

1) t ) ft 6 teet 3 incl 














S teet 3 inches, and weighs about 4700 


pounds. It is built by Biernatzki, Chem 


Germany, and represented in this 
Ducas & Co 50 


York City 


nitz, 
country by Church 


street New 


Le Blond Heavy Duty Lathes 


Lhe illust show the 20-inch siz 
ta new !1 f heavy-duty lathes built 
by the R. K. LeBlond Machine Tool Con 
p Vv, Cincinnat W., in four sizes, trom 
( 30-incl nd while there is nothing 
dically new, the ire a number of very 
int ing fe s whi in he ecn 
ro t! \ illustrations he 
lathe \\ vill 32 cubs 1 
of 50-p el per minute, tak 
ing deep with 1/6-inch feed 
ig ‘ Os ! per minut 
1 ie ast« < VV 1 
‘! ( yeti 
c tw pe 
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‘ ( I ve | 
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vertical wear. he bed is unusually deep, 
and is braced by cross ties and the front 
wall of the bed is in the form of a deep 
I-beam section directly under the front 
bearing. In addition to this, the metal 
around the holding down bolts has been 


greatly increased to insure rigidity 


this point. The carriage 1s of the double- 
wall type and cast in one piece Its 


alinement ts preserved by tapered oibs 
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[he substantial support of the taper turn- 
method of adjusting this can be easily 
tailstock, the gradua 


tions for setting it off, and also the very 


bevel-gear type, and 
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ach end of the ront ot the bed, and 1s 
held down by a flat gib at the back Lhes¢ 
vibs are accurately located in position, and 
ire designed to automatically compensate 
tor wear. Wipers are provided to keep 
grit trom the ways and also assist in oiling 
them. Guards are also provided at each 
end of the carriage, as can be seen 

Fig. 3 shows a cross section of the bed 
through the carriage and taper turning 
attachment, and gives a good idea of the 
relative proportion of parts The offset 
center line of spindles is clearly shown 


1 


here, being 2 inches on the 20-inch lathe 
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ard lead screw, 
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and in a central position it disconnects all 
gearing when the lathe is used for screw 
cutting. ‘lhere is also a safety device 
which prevents the engaging of the feed 
nd the lead screw at the same time. 

[he change-gear box is the same as 
has been used on Le Blond lathes for 
some time, and claims the distinction of 
being the only device in which the entire 
mechanism is contained in one unit. This 
gives nine changes of feed by a cone of 
years, and these are quadrupled by a slid 
ing gear transmission, which is operated 
ly the lower lever of the feed box. This 
permits the use of a direct-reading index 


late, which makes mistakes almost im 


p 
possible. All threads from 2 to 30 car 
he cut, and all gears in the feeding 
mechanism are made from drop-forged 
steel. The same box drives the feed rod 
ind an intermediate gear is mounted on 


quadrant so that special or compouns 
gearing can be used to cut special threads 


r metric with the stand 


rvice versa, 





Combination Grinder and a Tool 


Post 


kig. 1 shows a tool holder which goes 
round the tool post instead of through 


as is usually the case. Its large bear 
















the auxiliary ways at the lower end of the 


Longitudinal and cro 
friction of large 
lich is designed to have very little work 


are engaged by an 


and-out movement knob in front, 
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FIG. I \ NOVEL TOOL HOLDER 


ng surtace enables it to be clamped vers 


rigidly, and its shape allows the tool t 


elevated or depressed, while it remains 


horizontal at all times It can be used 


for either turning or boring, and right 


left hand, the small yoke and thum! 
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screw being readily transferred from one 
end to the other. It is made in five sizes, 
» a 30- 
Works, 


from the watchmaker’s lathe up t 
inch, by the Robinson Tool 
Waterbury, Conn. 

The machine shown in Fig. 2 is a 
combination tool-rcom grinder, which will 
handle twist drills, milling cutters, surface 
grinding of dies and similar work, and 

















FIG , \ OMBINATION RINDER 
lso tool sharpening by the use of the 
small hand rest on the left-hand wheel 
For surface grinding it is necessary to 
remove the fixture for holding milling 
cutters as shown, and with this out of the 
way, the table can be adjusted by the el 
evating screw beneath It is also made 


is a bench machine 





The British Tariff Commission and 
the Machinery Trade in 
England 


By ARCHIBALD J 





WOLFE 


Che report of the British Tariff Reform 
Commission on the engineering industries 
of England, particularly with regard to 
imports and exports and the competition 
with foreign countries, presents a mass 
of evidence and statistics gathered by the 
commissioners, a study of which furnishes 
food for thought not only for the British 
machinery trade but also for American 
machinery interests. As far as machinery 
is concerned, the United Kingdom is, as 
is thoroughly well known, a free-trade 
country. The witnesses from every 


branch of the engineering industry, being 
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the representative manufacturers of Great 
Britain, by a strong majority advocated 
a tariff of 10 to 20 per cent. on foreign 
machinery. 

In its introduction the report recites 
the fact that the engineering industry 
in Great Britain had progressed, but not 
so rapidly as that of their competitors in 
Germany and the United States. The 
rapid expansion of foreign industries, the 
greater security they enjoy in the home 
market where they are protected by tariffs, 
the greater power of competition abroad 
are duly noted. Of the witnesses ex 
amined 77 stated that they did not suffer 
from foreign competition in the home 
market, principally because they worked 
for the Admiralty and the War Depart 
ments, where forcign competition is ex 
cluded. More than 4oo firms, however, 
complain of foreign competition and over 
500 distinct products are mentioned as 
being competitive foreign importations 
Many instances of dumping are men 
tioned. Complete domination in machin 
ery of certain classes by foreign makers 
is also found, thus for instance 95 pet 
cent. of all flour ground in the United 
Kingdom was discovered to be ground 


by American-made machinery 


EXPORTS AND IMPORTS OF MACHINERY 
INTO THE UNITED KINGDOM 

rhe exports of British engineering prod 
ucts have greatly increased and amounted 
to almost $160,000,000 in round figures for 
1907. India takes one sixth of the total; 
Russia, Germany, France, Argentina, 
Japan, Australia, Italy and Belgium are 
other important markets The increase 
in the export of locomotives to South 
America and India is noted, and of sew- 
ing machines to Russia. Great increases 
mark the export of mining machinery to 
the British colonies, such as South Africa 
and Western Australia and of textile ma 
chinery to India 

Foreign tariffs have greatly interfered 
with the exports of hydraulic machinery, 
engines and locomotives. The differential 
duties in favor of the United States hav: 
greatly injured the British machinery and 
engineering exports to Porto Rico, 
Hawaii, Philippine Islands and Cuba 
imports of the six 
largest competitors of the 
United Kingdom have increased by almost 
$61,000,000 in 15 years, and of these in 
creased imports only $8,500,000 came from 
the United Kingdom 
portation has been supplied by mutual ex 


[he machinery 
industrial 


The remaining im 


changes between these six countries en 
couraged, except in the case of the United 
States, by a network of Central European 
treaties. The machinery exports of thes« 
countries have increased in the same 
period from about $54,000,000 to $220,000, 
000, of which their exports to the United 
Kingdom rose from $4,500,000 to $22,500, 
000. 

The comparative positions of the ma 
chinery industry of the United Kingdom 
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and the six principal countries were re- 
versed inside cf 15 years. In 1891 the 
machinery exports of the United Kindom 
were $25,000,000 more than the six largest 
competing foreign countries. In 1906 they 
In this period the 

United Kingdom 


$55,000,000, Germany $75,000,000, United 


were $85,000,000 less 


increased exports were 


States $62,500,000 

(he report notes the unusually com 
plicated nature of the engineering in- 
dustry, which is really a vast group of in- 
dustries, expanding as more and more 
iines of production are becoming revolu 
tionized by the application of machinery 
The figures in the report are of con- 
siderable interest The first table shows 
the imports of machinery and millwork 
into England from six principal competing 
countries, for 1897, 1902 and 1907, and the 
f 


corresponding increases, mn thousand 


pounds sterling 


INCREASI 
(FIRST TO LAST 
PERIOD) 
I 1893-07 | TROR-0 1905-0) 
. BB 
Amit Cent 
Russia 1,003 2,592 1,tv24 a | I 
Germany 1,651 1,546 2,01¢ sty 22 
Belgium 720 R16 ROS SM 12 
Italy 470 622 1,225 5D 161 
Argentina 4le 446 1,727 131i 15 
Japan 716 572 1,020 4 12 
India 2 063 2 435 +806 1.833 gu 
Austr'lasia 710 1,435 1,452 733 102 
France 1,206 1.473 1.614 409 4 


TABLE 1 IMPORTS INTO ENGLAND OF 
MACHINERY AND MILL WORK IN 
THOUSANDS OF POUNDS 
STERLING 


lable 2 shows the exports of machinery 
ind millwork from the United Kingdom 
countri in 


{o principal consuming 


thousands of pounds sterling 


INCKEASI 
1907-1907 
Fron 1897 12. 1907 
Per 
Amt. | Cent 
United States 1620 | 2084 3117 1497 w2 
crermany 103 763 906 603 gu 
Belgium ... KR 13 378 200 330 
Holland OS 2h2 333 2As 200 
France 112 223 190 71 6 
Canada 0 2 105 7h 260 
a al | 
Total from all } 
countries 2371 4761 | 5312 | 2041 | 125 


| 


TABLE 2 EXPORTS FROM UNITED KING 
DOM OF MACHINERY AND MILL 
WORK IN THOUSANDS OF 
POUNDS, STERLING. 


Loss OF ENGLAND’S MACHINERY EXporT 


TRADE 


The evidence ot loss of export trade is 
ot very great interest. The British trade 
has been reduced as follows, by countries 
and articles, due to tariffs and other ad 
verse conditions Austria-Hungary 
lrade in economizers stopped; in engines 
reduced from 200-400 per year to 25-30 
engines per year; fixed engines-trade en 


tirely gone: machine tools cut off by the 















































































































































































































































































































430 
tariff; threshing machines reduced trom 
800 to &o sets; portable steam engines 


trade abandoned 


Germany: agricultural machinery, mi 


ing tools, structural machinery, portable and handiness 
engines, cranes trade practically ceased The views of certain witnesses are of 
France: Machitie tools tariff makes great interest because of the prominent 
trade impossible; lccomotives can export position they occupy in the engineering 
only under exceptional circumstances industry, which qualifies them especially 
italy: Tariff mractically excludes British to form a competent judgment 
machinery Mr. Allan Ransome, of A. Ransome, 
Russia: one firm lost $12,500 a year in Ltd., Stanley works, Newark-on-Trent 
machine-tool trade, or nearly 8 per cent builders of woodworking machinery, stated 
of entire output due to rise in tariff. Large that he had been connected with the in 
plow trade practically disappeared dustry for 50 years. His company has pat- 
United States: Rock drilling machinery terns for tooo different machines. Half of 
trade lost since McKinley tariff; electrical the machines built by them are for export 
trade practically ceased; mining tools They sell a great deal to the Argentine Re 
trade lost since tariff was raised public Much of their business with the 
Hawaii, Philippines and Porto Rico olonies is due to British engineers located 
new duty cut off 1 le im sug machinery there, and to Crown agents of the colonies 
London. Their private trade with the 
Ko COMPETITION fac i Loor olonies has been ruined by American and 
ovestin import duty ! German competitiot [hey do a good 
f ri pre imported t he siness with Colonial railways and with 
{ 1 Ki Brit inufac Colonial Governments, but when it comes 
vil I | dvantag ft pr elling i small dealer in Adelaide or 
t Id nerely n the I ther Colon town they have no 
( t fi t tl hance. We could make the same articles 
in itate the l st American it they are not patented 
ial treati ind an adequate Go \ few of ther r We are seriously 
nt organization, like Ministry dering if hall not work along 
Commerce \ import tarit Witrik nes \\ ikl make the machines 
hoped, would secure the home 1 cet an {f we liked and | dare say at the price, 
prevent violent uations in the outpu f we went on the dumping plan. The 
der more certain the conti ging direct f J. A. Fay & Egan 
ent of capital, machinery, labor and‘ rgest mmpetitors in America, 
org ition on efhicient basi Witl me over to our works and said to me 
regard to machine tools, th lanutar vhen he left n [f you are satisfied to 
rers of these bitterly complain of foreig make the sam iss Of machines that we 
mpetitior Smith tool oinee! manufacture them wholesale and 
is, lathes, drilling machines entet ume lines that we do, you could 
ctly into competition witl « 11y rn f every market in the 
Brits make (he machine tools in orld, except the United States.” 
ted are generally of American and witn nd better quality of 
Ci in origin In the opinion of th metal, tougher istings and better finish 
nanufacturers the idea that they are su in American machines. But he finds them 
perior to British makes is a mistaken on light. While the English build a machine 
he British Tariff Commission finds that last for 50 years, the Americans are 
the United States manufacturers have mad tisties make a lighter machine and to 
great progress in the manufacture of ma- replace it when they can introduce one 
hine tools. They have developed special with improvements. This witness says 
1achines for certain classes of work and \ 10 per cent. duty would be of no use 
ww have a considerable hold on the to us; we should put the same duty on 
British market. “My own experience coods coming from the United States and 
iys a witness, “of the American machine Germany that they put on ours. They 
tools has been extremely good [ can might bring theirs down and we would 
1iot get such good tools in Eng ring ours dow 
lesig nd quality of steel y way se 
but chiefly in design and the convenien SoME ForREIGN CosTs ARE CONSIDERABLY 
machi There is no reason why Less 
oli should not make them every J langye machine-tool manu 
d. only I think the American icturer, stated to the Commission: 
little quick “Lathes and milling machines from 
Germany and the United States are not 
TRADE IN WoopworKING MACHINERY old in thi uintry below price, but so 
trade in woodworking machinery ittle abo yrices that it is very hard 
id to have suffered greatly ympete \merica prices are ad 
mping American manufacturers turn ittedly 2%5-5 per cent higher for the 
out enormous quantities of woodworking me machine as disclosed by the United 
machinery, all the parts being identical, s States Commiss1 nd in practice a great 
that turning these out in thousands deal mor 


n 
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they are able to undersell their competitors. 


Witnesses say that the United States ma 
chines do not last as long as the British 


made but they praise them for convenience 
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Another tirm of machine-tool manu- 


facturers testified: “Germany sends us 
stocks, dies and taps for threading at 
25 per cent. less than our cost price; 


Germany and the United States send us 
twist drills and milling cutters at 15 per 
cent. 
The 
port 


less.” 

Tariff Commission submits its re- 
without recommendations, though 
with considerable comment, but the gen 
eral tenor of evidence appears to be 
favor of a larger measure of protection to 
the British industries than 
they enjoy at the present time. 


in 
engineering 


Trade Opportunities in Japan 


By M. pe Morerra 


Since Japan promulgated the shipbuild 
ing law of March, 1896, a good deal has 
been accomplished by that nation. In th 
last few years especially, Japan has grown 
as a naval power not to be despised, and 


as a result home shipbuilding has de- 
veloped very rapidly. 
SHIPEUILDING 
[he most important of all the ship 


building concerns in Japan is the Kawa 
saki Dock Company, which is situated at 
the extremity of Kobe 
stock of this company 

$5,000,000, with a bonded debt of $2,500.- 
The 1000 
men and has constantly many ships under 
to 


present 


western harbor 


The capital 


000 company employs over 


construction. According reliable in 
at 


contract the construction 


formation they have unde 


two of 8600 
tons, three of 6000 and one of 2000 tons, 


of 


all for the Imperial navy, and three tor- 
the 
has 


pedo boats and one destroyer 
Siamese Che 
nine shipbuilding berths; 


tor 
government. company 
a graving dock 
of 425 feet in length, and two patent slips 
of different lengths. As described in my 
last article, the steel foundry which this 
company has purchased is connected with 
the yards, 

The next plant in size is the Osaka Iron 
Works and Shipbuilding Company, which 
also does a large business. The first ship 
building vards of these works were estab 
lished 1880 tong 


of land in the river, with a water frontag¢ 


in Ajikawa, on a 


at 
on both sides. On this land are built the 
offices, a dock of 
masonry, the foundry, machine, boiler and 


general graving solid 


smith shops. There is also a pipe foun 


dry which has a capacity of 15 tons a 


day 
The new shipbuilding yard was opened 
Sakurajima in 1899 
ot 


at a wate! 
than feet. Sit 
uated a quarter of a mile from the mouth 
of the river and a half mile from the pier 
in the harbor, it is equipped for building 
all of steam Its location 
has been very well chosen as the river at 
that 


and has 


frontage more 1000 


S1zes vessels. 


point is 1000 feet wide, and ships 
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manu- aving a draft of 18 feet can be easily Listrict forest offices will, however, not to have this practice stopped and is re 
ds us iunched There is another yard for work mills regardless of profit, as strong fusing to register trade marks that might 
ng at building wooden vessels, which is located competition exists among them It is be imtended to deceive the public 


price ; cross the river and is fully equipped for stated that the government will only sup 
nd us that purpose Phe company employs 4000 ply timber products to merchants in 


af thee to Ge ant Fusion Welding with Liquefied 


\ 


5 per workmen and fills many orders of pas- Japan, the export 
enger steamers and smaller vessels ernment mills having been confined t I ighting Gas 
is re The foundry connected with the works supplying sleepers to the South Man 


lough rroduces steel by the Siemens system. churian Railway Company American : 
Y ALFRED GRADEN WIT; 








gen [he machinery is run by electricity, and lumber men in the States of Washington 
be in n the building are two 20-ton and two and Oregon are certainly the losers by 
on to ~-ton electric cranes Recently ‘ larg Japar Ss progress that direct nN, as all she 10 ' heating Of m« tals t Meiting 
than iydraulic press of about 2000 tons pres the lumber and timber landed at Hankow ‘“™Perature ts known to require a point 
sure was installed Che company manu sed to come from these States. whereas "“#™© Of very high temperature, which has 
factures cast-steel rudders, propellers, and now th re supple from the native tar been mostly produced by oxy 
ll kinds of marine and land engines nills raed torches, 1¢., torches to which 
n hese brief descriptions will surely mak crogt ppiiec el, and pure 
he American manufacturer realize the KN1 MILLS xygen in the place I mbusti il 
great opportunities there must be in Japa A Th mitting industry ts so) 6gomng e Mame = proe v1 torch pos 
or machinerv and machine tools A na head in Japa nW 1 alone there af q perature sceptible of elt 
n which, in such a short time, has pr ver 1000 turers of knit g Ms st met tact, the rkable 
uild vressed so rapidly in the construct kable, the i ’ ‘ is CO 
has .en-of-war and steamers of everv kind nish 6o pet f the import f knitted red with 1 e of ixture of air and 
the ust necessari he t] purchaser of mov eood nd | led tio irom ‘ ve t< for | the fact 
wn rn machine nd it ) \1 { gu { nl { Ip tC tr ‘ I I ntai nitroge 
and oe who ace i ss — \ t " nt hich tak 
de vith Japan than 1 ] p he | pro s ol 
pl sh the sal their t 1 ) . I re 
lock mac ( Is ‘ ' 
; key Ware ( 1 
1 oa | : amelie? ' og | | | 
ware W that is, 1 t ’ excellent results 
e pi is tul m WI 1X 2 ( I I t f industt ‘ 
tracks, s ct er that ' ert metal being melted 
\nother pi be built in Osal curl i juan I W \ rt ( 
” iwan is reaching nearly « whet Q e A machi ire t the use of vuxil 
es ith its ste ines. The Tokyo Kis pensive th p when the qual 
‘ \ s} 1 Sti mship ( mp iS ‘ S I the \ Ken int sick 1¢ } , that 1] ; 
e which will ¢ \rgenti Chil I \ I el O01 t 
id anothe \ ypen \ ( nited ot last year t P | a I 1 
” nectt tl \ c and Pacit ly $270 I Inne tor t \ 
S, bran leh ep Unti pe «BUN ' enn 
r seen gnored th er dep | a amounts of 
1¢€ I ER | s rane ring st eat lah was a vell a 
aS ndoubtec e United States Chang ol g rnment | tl ! yparatus used 
k res the best sawmills and thi cided ge them and mpot l oy gen process has 
re ptodate lumber machinery, and tor that e les xper e description f ma een found t most nvenient dr 
; ison American manufacturers of sucl chinet icl ishing machine for ble weldi method. both « being 
roducts ought to find in Japa very ttor nd si tabrics, paper ware | | wn] | ‘ 
vood field | copy the following from a ctal ware, porcelain machines, « whi | f trol] | 
Japanese publication “The Department n he ed S ll factories, and these ssure t li] 
f Agriculture and Commerce, w i] l ¢ yrroduce Ih Ow . , 
blished a sawmill at Akita, making he 1 I lopted by the govert peci volur f lrog nd the 
int ot $100,000 to develop t] business ent 1 only self-protecting Ss mat sO responding ver f ttc ‘ 
is obtained a ote of $150,000 wward the lled Japan U mat 1! (ce! thi Oo C1 ] ren | } 
und for the extension of t g the « etyle 
iness, and new government mulls ar uct \ | f ¢ \ ‘ 
) est ib] shed in H ian a 4 c 1 t t a C \! RP] 
etore the end f this yeal ther \ ‘ vil o¢ 
1 timber mills n \kita, \omori and { foreign imiutat | | ther lh | lighting terial wnde: 
— N worked by the o n he 11 
li the forest bur wai a te 
] )) ls nly ( \ l 1 man espt derat < | 
ad wht ‘ pon itself t rnhing iall 1 \ ( | pl <i t if t t tremel titable f 
1c timber and lumber busim« l lapan ul pp te quick th rtation t listance, like other liqui 
forests reserved bv the government ntag é peri machinery : ) 1 i] leohol. et 
re is an almost inexhaustible supp! f It is to be profoundly regretted \ B trans t and clea 
hy but these forests are remote tfro1 ver, for the future of American ind ter nd possesses f all ymmercial 
tlways, rivet nd seaports and much tries that many inv ms have been imi eases. tl highest lighting and heating 
xpenditure is necessary for opening road tated and trade marks and other industria! lues. Similarly to oil gas. it is a com 
r constructing other means of transport rights abused in Japan The Japanese bhustible material obtained from mineral 
order to mal such timber available hamber of commerce is doing its utmost ils by distillation in red-hot retorts. and 
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A_x, gage / for determining the gas pressur: 

_«K SA _r, in the bottle B, and the gage A, on which 

E 2 | ys is read the gas pressure, controlled by the 
Dx itop ' GP 4 Ht spindle P of the safety valve G 


Se Le | yee. 

- A) ot ue (3) The reduction valve H1, the jet 
‘ A controller Fz, the pressure gage Kr and 

H the safety valve Gi for oxygen 

(4) A Blau gas conduit, with nut M 


\ ; for the gas. 
ST a 
7 = ee q ’ (5) A Blau gas conduit with nut M 





aa = 4O\ for oxygen 


(6) The welding torch with ex 








hangeable mouth-pieces 



































VELDING¢ \PPARATUS FIG. 2 LIOQUID-GAS WELDING OUTFI 













omprises the same chemical elements and welding apparatus This consists of the [his apparatus is also shown in the 
compounds (hydrogen, methane, saturated ifollowing parts halftone, Fig. 2. 

and nonsaturated hydrocarbons) as coal (1) A transportable gas bottle A con- Blau gas is also used to advantage for 
gas, though in considerably different per- nected to the steel bottle B serving as gas high-speed soldering. The relatively high 





centages. However, this gas is absolutely reservoir, by the copper tube D and inter- temperature required for a number of 








free from carbon monoxide and accord mediary locking valve N2 technical processes is hardly obtained by 
ingly possesses the advantage of not be (2) The reduction valve H connected means of ordinary bunsen burners. In 
ing poisonous. During its solidification, to the locking valve N with the pressure order, therefore, to increase the intensity 


it contracts to about 1/400 of its initial 




















volume and therefore can be introduced 





into readily transported steel bottles of 
lifferent sizes 

This liquid gas has been found to be a 
fuel which, while being as convenient as 
ompressed hydre gen, 1s even cheape r in 
yperation than acetylene, for the fusior 
welding of metals \ further advantage 
f Blau gas-oxygen welding is the fact 
that the apparatus (which even in the cas¢ 
f large outputs is readily transported) is 
free from any water, and accordingly is 
xposed to no destructive chemical in 
uences such as rusting. On the other 
ind, the apparatus 1s as cheap as any 


ind as the gas is sold in a purified condi 







tion, it does not require any cleansing or 





discharging of refuse, such as lime, slime 








te 
Cc. 


In Fig. t is shown a Blau gas-oxvger Flt : BLAU LIQUID-GAS BRAZING OUTFIT 
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pressu! ul the ame, a special blower or vaporized A tuur years techni S4 wl study w id priced production it W id >] the e1 
n which benzine is used in general practice. rt [ it business In some ases | can ire idea if the a , kes somal ton 


l by the The soldering apparatus fed with Blau clearly see how it is only the inertia ol very skille é \s to the accuracy 
gas shows advantages over ordinary gas previous engineering ability coupled with of the machinist of today, th present ma 
the jet soldering, by the outfit’s dispensing with the love of the actual manual productive chine tools permit what was almost unat 


Kr and any air blower, and being readily trans work of the shop of those who established tainable 30 years ago, if not quite so 
portable. As compared with benzine the business, that keeps things going nd if mechanics advance as all other 





nut M soldering, the Blau gas process affords I also wonder 


I in the Car 2500 sucl tl ings d it is only to be expected that 
the advantage of greater simplicity in op a mechanical classic as Chordal’s Ex this will go on until the question of at 
ut eration, and is always ready to work at tracts will not have become a sealed book yspheri nditions will be the determit 
a moment’s notice. to machine producers | do not call a ing factor in keeping to standard Lake 
th ex The Blau gas-soldering apparatus shown machine producer an engineer, any more in the matter of grinding; the first bui 
in Fig. 3 consists of two steel bottles; one than | would call the manufacture of ip emery wheel | ever saw or heard 


of which contains the liquid lighting gas iron bedsteads an engineering undertak smelt lik ld shoe afire. when y 


eres at about 2000 pounds pressure. Small ing, nor can | call a man a mechanical used it. It w yoked upon by many shoy 
| amounts of this are introduced into th wineer simply because he has taken a men as a1 t dangerous thine to have 
second bottle, at a maximum of 30 pound vuurse at a school of mechanical engi t. its rotative speed made it so, they 
pressure¢ his serves as a reservoir and neering, but I am ey ready to do so eve d, d that anyway tl grindstone wa 
; -hanges it into a gaseous conditio1 fo it the man has 1 ck courst bette , ld not get an edge 
; the upper end of the second bottl re study, 1f his works in tl engineering rn a tool \ rning it. with at 
fitted a pressure-reduction valve, a safety world prove | { 

valve, pressure gages and tubes connecting \ gy ago | rank pin | 
with the torches. The whole of the ap vs ‘ jameter finishes 
y paratus is readily transportable and _ the : in | nutes with an emer, 
liquid-gas bottle, shown to the left of the e delig ! ! whee A lateral travel 
figure, is easily replaced by a new.on ways to prod d then seein ink pit » the emer 
—______— , ; = : : , . ol my 
S | r ] t ‘ ' * ee f | 


Some Remarks on Machinists and @re net absolutely pro t | hae nough 1 uggest thi 


- ' vers t ‘ \ | think i 

Engineers , 
< who < eve \ e bee mile 
that v } ertain t\ 


Chere is some ad ntag 2 ns | . ent l ‘ vil good results to the 


a mechanical engineer t ( ten, utd iW \ i] ‘ s t mvself In getting 


twenty, or evel ne hundred years; to Pleasure t the wo! tist night work, I w several 
look back is inter sting, to look forward tine \ MERI . HINIST debt I ! I t cl y t get men, am 
1s more so The issue of the AMERICAN Statitudes I Ing im 1 mind particularly, who ha 





= MACHINIST for 2500 will, like its numer It does not wort C1 1as to what serve pprenticeships as machinists b 
ous predecessors be very interesting t t standing of ( SITE will fore the Cl t t technical schoo 
the peopl oT t il lav, but 1t we ould he 1 ul rutuy believe! We hadt ( nlargine the accommoda 
see it now, what would it t reveal that all thing right themsclves atter a { i thre lass« which they had 1 
\ a af. of while. provided people kick enough, but | , aay erv important engag: 

the Ve cannot ven trame a hazy idea t \ important engag 
its general trend Changes are, ol yurse, even today it gall ittie t listen te ment that reventec the scholars being 

for in order, but there seem to be some old 1 man whose dy is a mechanical m hand every night There was no mn 
gl time things that stick to us at all times engineer 15 dated “ ge a r mune, essity of discipline, that went by itself 
of The very first “croak” I can remembe: talking in wa) Ww Th earl proves 

by in the machine shop was the foreman he has not Startes 1 tiie real road of THE ME HANICA I. NGINEER VS THE 

In swearing that all good machinists wer mechanics, to hear him talk of “boring CiviL. ENGINEER 
either worn out or dead: he would assert, a hole with drill in hardened steel,” he mechanical engineer is not very 


‘You cannot get a man who can tap a and when he shov whe w somes we recognized as a professional man u 
: : + : hin +} ‘ ] , t} 4 ' » 9 
hole straight or do anything unless you o do it, to find nly lucl ut \merica, but | ming to his owt 


stand over him,” and today the same he did not los le of fingers. But by and b | got myself into a_ pecl 


song is being sung I do delight in ne yraduat f of trouble with my civil ‘engineering 
two weeks’ standing vy that he do t friends by speaking out in meeting. I, of 

Is TECHNICAL [TRAININ¢ \I HATS know anvthing al hanical engineet uurse, knew that the gentle art of kill 
NECESSARY | ing as he has nl . duated ind ' nle w: everal vears ago the most 

In going about I often wonder if the he wants to x nto a shop 1 t least minent mn f the day, and that 
resent world of mechanics really believes two years. You may depend upon it he military erations needed a muilitarv en 
that such technical training as I received had no trouble in getting what he want d neet hen tl t to doing peacs 


s all that is necessary, or whether such le t the 1 , perated thing 


training is made more valuable wh THe Goov-MACHINIST QUESTION ivil engineer i nter dis 
oupled with the practical machine-shoy Returning to tl d-1 hinist qu incti rother, and civi 
vork which I was required to do befor: tion: Of course, if we ll every man wl engineers got into the business of build 
could obtain the title of mechanical en is in a machine shop a machinist. vill ine dams. waterwor railroads. bridge 
gineer In talking with some mechanical find a small percent ‘ f skilled 1 nd burt wh per nal ex 
ngineers who are nominal heads of m«e -hinist The u af tl] y nresunnose neriet id emed to show that civi 
hanical enterprises, I am rather led t two thines: unskilled labor in its use and ine¢ t mething riving 
believe that if it were not for the skill verv skilled labor in its production, or t lot of cubic feet of material, and figured 
the decried machinist. many of these put it in another wai 1 little brains up how 1 h something was going to 
yncerns headed hv mechanical engineers Jeavens the whole mass of. good, low t, then th Ire | Trish con 






















































































































































































$34 
tractor who undertook the work and car 
ried it along, and it was carried along by 
the work turned out in the shape of steam 
rock drills, 


which were entirely 


shovels, boilers and engines, 


the product of m« 


chanical engineers, but when they got 


through, the civil engineer’s figures were 


inywhere from 100 to 600 per cent. from 


heing correct Of course, a civil engi 


neer cannot see into the ground, and th« 
weather inted on, 


but it seemed to me that instead of being 


cannot always be c¢ 


the “dog” a civil the tail 


engineer Was 
f the profession of engineering 
first-class civil engineers 


[I know some 


vho do not figure as above, but they have 


either been practical contractors or prac 
tical mechanical engineers before they 
took up civil work [ am not at all as- 


serting that we shot 


ild be content with th 
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Repair of Machine Tool Parts by 
the High Pressure Oxy-Acety- 
lene Torch 


By Henry Cavt 


tools 
perienced the long delays so frequently at 


Users of machine who have ex- 


tending the obtaining of spare parts for 
their machines to replace broken ones, and 
the difficulty of fitting the new parts when 
received, will be glad to learn what has 


been accomplished by the Autogenous 
Welding Equipment Company, of Spring 
field, Mass., 


high-pressure oxy-acetylene torch. 


with the Davis-Bournonville 


his system makes use of the high heat 
' 


ilue of acetylen lhe heat being con- 
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strong job, and it is a well-known 
fact that, though a 
not break again 


very 
cast-iron braze will 
in the same place, the 
surrounding metal is so weak that it will 
break just outside of the joint if subjected 
to much strain, and has nothing like the 
strength it had before treatment. 

This is not the case with welding cast 
iron, as is well shown by the test piece, 
Fig. 1, which broke through a flaw in the 
weld at 25,000 pounds per square inch, 
which is very close to the maximum 
strength for gray iron in tension. 

One of the great points of superiority 
of the welding precess over brazing is th 
metal so that 
bosses and other desired changes of de 


possibility of building on 


sign can be carried out, and parts that are 


too weak can he reinforced in a satis 


factory manner. This has been done i 














ay Wi ATs now Lurnines ul rst-cClas 
hinists. I have my own notions how 
( l be i | | { W ld b 
t pl ) he matt ¢ 
] { Htotl Datla sentimet 
a\ cd it 4s that th Y 
1 I get tal ret rl l 
kill when ‘ V1 e comn 
In othe rd three-dolla ! 
1 f take ndard w ad l 
nany en wor doll 1 day 
ible ein I \ 1 I pavil ou I 


1) 


and the fact that some 


workmen want 


1 


chinist’s trade, and 


’ 
1) 


he apples in the barre 
should he 


deterring 


, ’ ' 
Wien and uUnadcr-paving le FYOOd men, 


associations 
behievs that all 


’ 1 
are the 


peopk to 
Satthle alle 


paid for at the same price ts 


men iron 
j 


taking up the ma 
his is greatly to be ce 


( red 


lI it poate \ mowing 

etyl Vit XVe2 i sp 

il rm otf t vel rcInyg 1 
ed from a 3upply compressed 1 cvl 
CT lt I o 1S t | ( 
spre d obtain ecessary pre 
tion of oxygen 1 ‘ r, resulting 
such concentration ot heat as to pro 
me with temperature of 6300 

grees Fahrenhet \ h is eq to that 

( clect l 

1 | eat 1s thier tu 11) etal 
callv without materially heating the sut 
inding parts, and in this way the metal 
racks and breakages can bé fused to 
ethe I netal « 1 dded t replac« 
One might consider that all these things 
wd be earried out by brazing. but this 
ter treatment steel doe lot make 





them even better than new 


steel welds is shown in Fig. 3, 
of 142x5/16-inch 


together, the end 


lig. 4 shows the 












e case of the sercw-machine slide shown 

lig. 2. Several of these having broken 
as indicated by the white line in the il 
lustration, were replaced by new ones at 
vreat expenst They then tried having 
them welded with great success, metal 
being added in the corners NX NX as this 


ppeared to be the weak part, thus making 


| ones, as they 


were much stronger than the replacement. 


\ good illustration of the strength of 
two pieces 
bar stock being welded 


then being hammered 


out cold until it split as can be seen. This 
took place away from the weld after the 
otal width had 


been increased three 


quarters of an inch 


chuck 


cnormeous 


The screw-machine shown in 


saving that 
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s 


1909. 


-known 
wil] 
the 
it will 
bjected 


ke the 


Ze 
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piece, 
in the 
inch, 
imum 


‘10rity 
is the 

that 
f de 
it are 
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1e it 
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results from the use of this process on 


teel parts, the jaw having been broken 


ff completely, and the cost of welding it 


yn was negligible, to say nothing of the 


aving of time, as a firm not having mort 


han one of a size may be held up in the 


uddle of a job for several days and in the 
neantime might have to start the ma 
hine on another b, thus having t s 


p’ again when the new chuck is receiv: 


nd make all adjustments over agait 
Fig 5 shows to what extent this p ess 
n be used i1 ing up plate and sheet 


etal parts, d all who have experienc: 


of the 


he numerous bre; 


ves 
ron gear covers s lly supplied will ) 
yreciate the lvantage of this on All 
arts are made from steel, the bosses be 


ng welded as well as the su 
rackets on the ends 


Drip pans ca lso be made up of steel 


plate, the corners being welded This 
would be a considerable advantage on cer 
ain classes of machines, where breakages 


rreque ntly Occul 
| he 


spokes marked im the: illu 


satisfactory welding of th 
stration of the 


gear shown in Fig. 6 saved a large factory 


msiderable loss as the machine from 
1 1, ‘ . . } . ‘ 
which it Was removed was pressing out 


on which a number of succeeding 


KS 
perations had to be performed, with thi 
sult that a 


eld up by this ene bri 


number f machines were 


indy 


with which press castings 


Che frequency 


re broken is shown by the fact that 


from different 


Limi 


were received at 


places. These ares in Fig 7, one hav 


ng been doweled together at considerable 


‘ost; but this form of repair proved un 
atisfactorvy., s tl] oh the dowel stood 


he Strain, the DD ts Ww rke d,.”’ causing th 
] Ch 
pre 


di 


isalinement of the punch and 


' 


irts of the other one are shown 


sared tor welding. This is done by chip 


ing away the metal so that when thi 
arts are placed together a ‘groove of 
ibout 90 degrees angle will result Chis 
hipping is done +o that, though the metal 


n the center is brought to a sharp edge, 
portion of the old break is left at thre« 
utside points so. that the parts will 


keep the 
three points left for this 


together and thus 


Phe 


purpose are clearly seen at d AA 


‘register’ 


linement 


Ihis latter casting is shown welded in 
and the f metal added t 
sufficient be 

the is ample is proved-.by 


‘1g. 8, amount « 


nsure trength can seen 


Chat strengt 


the fact that the parts are still in opet 
ion, though it is some time since th 


work was carried out. It is often possi 


e to save parts from which pieces hav: 


een broken and lost, as the missing part 
an either be built in, drop by drop, 

Ise a pattern can be mad ind a new 
piece cast and welded in, or possibly 

piece can he machined out to fit Phis 
latter was done in the case of the tripk 
ir-hoist cylind shown at 4. Fie. 9, the 
art being welded in and then rebored 
The places shown in white lines on th 


two 
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were also welded, but 


er cylinders 


he original pieces were available for re 


placement It can, therefore, readily 


seen that considerable saving may be af 
fected by the S¢ of t xX\V cetvient 
process in connec with machine shops 
I | it 1s 1) ? tact t} ¢ | indr de ; 
thousands of doll S WOT Ort p S are 
eing annually throw nt scrap heap 
that could be save Is process say 
nothing of the larz es indirectly ré 
sulting from I 
chine ) luct 
Forthcoming Meetings 

International Association for Testing M 
terials, fifth congress, Copenhagen, Denmarl 
September 7-11 

Internationa (ss i n Machinists 
biennial convention ! September Denver 
Colo 

Brotherhood Railway Carmen iennia 


onvention in Septem. Ga 

National Machine ‘I Builders Associa 
tion, fall meeting, Octoher 12 and 13, New 
York City P. I Montanus secretary Spring 
field, Ohio 

Business Items 

L. H. Gilmer & Co anutfact ers of eG 
mer endless belts, are taking larger quarters at 
57 North Seventh street Philadelphia, Penn 
in order to meet tlhe growing ce ind 

The Garwood Ele Compal innounce 
that it has appointed the Chariotte Contra 


Company, Charlotte N. ¢ and thie 








Brokerage Company At a Ga is 
selling agents for the States of No und Sout 
Carolina and Georgia respectively 

Alfred J. Thompsor who since 189 is «ck 
voted his entire timne to the Sule instaliation 
and operation of American machinery im Latin 
American countries is formed a selling organi 
zation under his own name at 71 Broadway, Nev 
York City, to look after | ness in that rapidly 


de 


eloping sectior 





Business Opportunities 


Runabout Con Detroit, Mich 


rhe Brush 
a new plant 


pany 


is to erect 


rhe Jones Paper Box Company, Columbus, O 
is to erect a new factory 
The Santa Fe road is to erect a large round 


house at Somerville, Tex 

The Columbus Bolt Worl Columbus. Ohio 
will erect a new building 

rhe Bullard Car Door Company, Birminghatr 
Ala., will erect a large plant 

The Massachusetts Box Compan) lLeveret 
Mass., is rebuilding its factory 

The Maverick Mills Company is to erect large 
cotton mills in East Boston, Mass 

Brown « olley Winchendon Mass 


Met 


are to have a new factory erected 
The Benicia Iron Works, Vallejo, Ca s to 
erect several new factory bulldings 


Wickman Wire 


addition to 


rhe 


is to build an 


Howe Vik 


its facto 


The Automatic Hat Cabinet Company, Minne 
apolis, Minn., will erect a large plant 

The Twin City Separator Compatr Minne 
apolis, Minn., will erect a new factor 

The Corbin Screw Corporation, New Britain 
Conn., will soon erect a new building 

The Chas. P. Linbert Cor 


pany, Holland, Mic 


has completed an addition to its pla 


Ihe \utopre Company, College 
erecting a e addition to plant 
la Lee Sons & Co. are erecting a laree I 
on to the plant at Bridgepo Pent 
rhe Parlin & Orendorff Plow Company, O 
oma City, O} enlarge orks 
Ihe Mc Kinnor ( il Compan Buffalo 
N. ¥ ll erect e pial at ¢ 
rhe Carne e ster ( pan ere ‘ 
et ca pial Ho estead Pe 
I Cel il ¢ t Manufacturing Compal! 
Ho I M ere a ew Ta 
Phe Hollar ( e Wor Ho Mi 
have i ‘ in to thre plant 
The J Hi ‘ Compa plannin 
a eu nm Ne it} N J 
l Ne ( Lea Company W ng- 
0 i ] 1d 0 to it pla! 
I Ne Prove i ie Compa S 
e, N.Y ‘ t ew facto! t Ld in 
r \rme Cort nad = Me CO yal 
~~ ial » lelphia, Ps ° 
| Oaklat Motor ( Compat ’ Lu 
Mik ere ) lings.’ 
| B ke xplo e Compa i ‘ y 
ern ere i pla Reese Hollo Penn 
The \tla | il I Company 
Perth Amboy, N ere irge new plant. 
\c t ork O e addition of thie brume 
t acto ( il Ii} is bee! irted 
I Badge state Pant Compal . 
ere inh ace pla Sheboy gal Wis 
I “oO t lror al “Let Lo pan 
(ja le \ ling pla that 
ity 
rhe Santa Fe Road oO ere rhe a ine 
po op and planer house at Wellington, 
Kan 
The Ls Valley Railroad b new 
oundhouse a se (Coxton eu ! stor 
Penn 
Sprake & Sho Plymo Pen! nu 
facturers of grease Ips re enlarging . 
piatits 
‘ ( lo il Ma ne Compal 
Detroit Mu eres zg a irge a or oO 
plant 
The Wausau, Wi Cant Compan . 
ere i inning facto Mi on ¢ Wis 
fall 
lhe Howard Safe and Vault Company, Atlanta 
(ia = to erect a large pla 0 e outskirts of 
‘ 
rhe Quaker City Cab and “Taxicab Company 
1217 Vine ee Philadelp re ere 
inew garage 
Construction of a new roundhouse for the Ne 
Nrleans & No! ester! ops, Meridian,M 
is been started 
The Malleable iro I Companys 
lant in Brantford, Co e an addition 
t to its steel foundr 
I erne Manufac g& Cotlnpaly erm 
Pent now | vdidit ‘ 
ound in i it op 
rh hana i «& Wes Virginia Ra did 
Company s prep nz pila 0 bulldu epa 
op { url or \W \ 
i) Tho pso ] ‘ ‘ i expects o> 
by R , ‘ p ‘ p 
p-to late i 
Che Warner 1 Comp Muncie, Ind 
é ompal ‘ ‘ | Tor ‘ in 
ic e oT ele i ipp t 
Holden & Leonard, Be \ ire ere 
ng a large addition to ‘ ‘ ada 
al ew otor-driven loo 
Dh \rme al Locomo t (onpal s 
enlarge s srooh pial yaar ' N Y 
na is o msta t ui t 
Handy Bro , factory in 








13 
Ku City Mi ecenutl destroved by fire, 
re preparing to erect a new plant 
rhe Bibb Manufacturing Company Colun 
(ra is to purchase additional wchinery 
or several ot f ompany s mills 


The Bruon Cooperage Company, Sunderland 


\ e erectin t cooperage and steal 
lar tallir i ‘ equipment 

Construction wo on the new International 
\ Creat Nort oundhouse ind ria re 
ops, Taylor rs is been starte: 





Want 


Advertisements 


Rate 25 ’ } 7 f ch rlior 1 he 
a No tisements abl 
uled Cop ) i / sent ft Tai not 
rf Frid for er ng k's 17 
OTS ( ) re ’ hy / 
i pplicant may pecif names to t} 
eplir 1 not to b forwarded, but repl 
{ retu / If not forwarded, the 
lestre ( thout notice No nforme ? 
riven b is 7 ding any advertiser using boa 
mihe Oniginal letters f recommendation or 
ot) papers lu should not be nelosed tt 
? ? nm COT spondents Oni hona-fide advet 
ement ? ried ind: this heading Vi 
ld { ng 1 ept j fror ar agency, a ocia 
m or individual charging a fee for ** reqistratior 
) 1 comm mm OF 1 f ict ful applicant 
fuatior 
Miscellaneous Wants 
Caliper catalog free. I). G. Smith, Columbia, Pa 


We buy or pay royalty for good patented 
nachine or tool Box 282, AMER. MACHINIST 

Wanted (rie lraw Address with 
particulars, Box 5S2 MACHINIST 

Hand power 
noney-making 


bench 

AMERICAN 
bending tools, labor-saving, 
step & Dolan, Sandwich, Ill 
models and 
Chase New 


Light, fine machinery to order 
electrical work specialty I oO 
ark, 

Wanted 100 pound 
¢ or } inch deep, £ inet 
(;ibson, lowa 


Wanted lo purchase 
first-class back knife 


30x 572, AMERICAN MACHINIST 


channel iron | inch wide 
thick John Whisler 


drawings of a really 
gauge lathe (iffers to 

Machines designed; automatic 
tical working drawing Cc. W. 
Frankford Ave Philadelphia, Pa 


Special machinery accurately built 
machine or turret lathe work solicited Rob 
rt J. Emory & Co., Newark, N 

Light and medium weight machinerv and 
duplicate parts built to order tools izs, et 
MacCordy Mfg. Co., Amsterdam, N. ¥ 

Manufacturers considering 
tation in Philadelphia 
Mechanical Engineer, 


special Prac 
Pitman, 3519 


Screw 


active represen 

territory Address 
AMER. MACHINIST 

Dies designed, ali kinds, with cost of mak 
Lg; practical working drawings: send sketch 
of mode! Box 548, AMERICAN MACHINIST 

We design and build light®machinery, in 
cluding fixtures, jigs, tools, punches and dies 
and model work rie Matson Machine} Co 
Bethel, Vermont 


Special machines for reducing the cost of 
production designed; inventions developed — t: 
a practical and commercial basis jenj. Brown 
stein, mechanical engineer, Trenton, N. J 

Have well equipped machine shop centrally 
located in New York City would like to 
meet party with good specialty and some 
apital tox GOO, AMERICAN MACHINIST 

Lathe and machine work of every descrip 
tion patterns, gear itting, screw machine 
Vork, Iron, brass and aluminum castings Phe 
Sipp Electric & Machine Co Paterson, N. J 

\ large English firm of machine-tool im 
porters having showroon and offices in Great 
Britain, France, Italy and Japan, is wanting 
zood agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 

By manufacturer agents or dealers te 
handle oil cup of improved design: excellent 
cup and can be sold at a low price: large 
field for the sale of this device among ma 
hine shops, mills, ets For particulars ad 
lress Box 612, AMERICAN MACHINIST 


Situations Wanted 


Classification ndicate present wdress 


advertiser, nothing else 


ONNECTICUT 


Foreman wishes to change 


experienced in 
modern machine shop practice 


and capable of 


AMERICAN MACHINIST 


producing work at low costs; interview; ref 


erences sox 607, AMERICAN MACHINIST. 
Svstematizer and accountant desires posl- 
tion; experienced, energetic and capable; can 
install modern system of accounting and pro- 
duction that ill produce results Box 556, 
AMERICAN MACHINIST 

A draftsman with seven years’ experience 
on automatic machinery and tools for inter- 
changeable parts desires a situation. Capable 
of taking charge of a small office Any loca- 
tion satisfactory Box 576, AMER. MACHINIST 

Wanted—-Vosition as superintendent, assist 
nt or general foreman, thoroughly conver- 


sunt with modern up-to-date methods in tool 
design and manufacturing small or medium 
interchangeable work; executive ability; can 
produce results, quality and quantity at mini 

m costs it present employed in responsi 
le position Box 591, AMERICAN MACHINIST 





ILLINOIS 
A practical mechanic with 17 years’ experi 
ence on accurate worl desires to communicate 
it compal requiring the services of a supe! 
intendent or assistant superintendent, having 
exceptional executive abilities in handling 
help, a good organizer, also able to produce 
work at a iximum output with a minimum 
cost Box S578, AMERICAN MACHINIS1 
INDIANA 
Superintendent ot torge shop on shape Ol 
drop hammer worl costs and weights from 
drawings; contract preferred 20 years’ eX 
perience Box 569, AMERICAN MACHINIST 


MASSACHUSETTS 
Superintendent wide experience in manu- 
facturing, desires change Box 525, AM. MA 


Position of responsibility wanted in manu- 
facturing plant making mechanical or electrical 
apparatus rechnical graduate; speak German 
Age 31 Ten vears’ experience as chiel drafts- 
man, salesman, and cost specialist Can devise 
cost reducing methods and reduce costs per 
unit Box 580, AMERICAN MACHINIST 

Assistant superintendent or tool-room fore- 
man; 35; technical, practical; 15 years’ ex- 
perienced toolmaker, designer of modern 
labor-saving tools, jigs and fixtures, for eco- 
nomically producing interchangeable parts, 
for light, high-grade machinery executive 
ability and systematizer : best references ; 
open for engagement October 1 tox 616, 
AMPRICAN MACHINIS' 





MICHIGAN 

Mechanical engineer, technical graduate, ener- 
getic, aggressive and systematic, 16 years’ 
experience as designer, chief draftsman and 
engineer; conversant with both mechanical and 
structural work Desires responsible engineering 
position with first-class firm Box 586, AM. MA 

NEW JERSEY 

Mechanical draftsman wishes position. Ad- 
dress Box 617, AMERICAN MACHINIST. 

Position wanted by technical graduate with 
experience on general automatic machinery 
ard printing-press design. Box 608, Am. MA 

Mechanical engineer, 28, first-class designer 
and draftsman of thorough shop experience, 
desires responsible position; now employed 
sox 604, AMERICAN MACHINIS1 

NEW YORK 

Draftsman, experienced, seeks position Box 
84, AMERICAN MACHINIST. 

Draftsman with long experience, machine 
and structural, wishes position Box 596, 
AMERICAN MACHINIST 

Mechanical draftsman, young man, four 
years’ experience, desires position sox 594, 
AMERICAN MACHINIST 

Draftsman presently employed on pumps, 
change long experience; technical 

Box 597, AMERICAN MACHINIST 

Draftsman, graduate mechanical enginee! 
I:xperienced in design of general and special 
machinery; shop practice Box 577, AMER. Ma. 

Designer, experienced on automatic and 
special machinery, capable of taking charge of 
vor} desires responsible position Box 583 
AMERICAN MACHINIST 


desires 


graduate 


superintendent desires 
hange cost energetic, successful 
with men experienced on interchangeable 
ind jobbing work Box 598, AMER. MACH 

First-class foreman diemaker desires change ; 
good organizer, and a hustler with executive 
ability an expert on all classes of accurate 
diemaking, ete excellent references. Box M, 
AMERICAN MACHINIS1 


foundry 


reducer 


Shop and 


graduate, 29. seven years’ general 
experience in shop, foundry and drawing 
room, desires position connected with air 
compression or pumping machinery. Box 610, 
AMERICAN MACHINIST 


Technical 


Position as foreman of machine shop or 
too! room by an American: age 30; married: 
14 vears’ experience as machinist, too)maker, 
draftsman and foreman; technical education: 
present position, foreman of machine shop 
Rox 605, AMERICAN MACHINIS' 


September 2, 1900 


Wanted— Position as taster mechanic Or 
superintendent, vicinity of New York; excep 
tional mechanical and executive ability; thor 
oughly familiar with estimating and piece-work 
systems; expert in sheet-metal goods and tools 
for same; employed at present as master me- 
chanic large works, but desires change Box 
554, AMERICAN MACHINIST 

Wanted—Position of responsibility by me 
chanic having 16 years’ experience as too 
maker, designer of special machinery including 
hobbing machines for spur, helical and worn 
gears; also jigs and other labor-saving appli 
ances Am at present shop superintendent 
Familiar with modern shop practice, equipment 
system, et Successful handling help. Bo 
585, AMERICAN MACHINIST 

Factory manager: $3500 man wants an 
opening: can fill any position man of that 
price should be capable of filling in mechan 
ical manufacturing line; worked up fron 
apprentice to assistant superintendent with 
one concern: capable of handling 5000 men 
can start at once best references fron 
present employer; executive ability and per 
sonality marked Box 595, AMER. MACH. 


OHI 

Wanted—Position with a small progressive 
firm that can place a capable executive now 
employed, whose 13 years’ experience has 
been very extensive in machine shop, too 
room, cost work, ete good technical educa 
tion age 30, married: A-1 references Ad 
dress Hl ( Arthur, Massillon, Ohio 

PENNSYLVANIA 

Progressive young pattern shop foreman 
wants position: experienced in pattern shop 
costs and systematizing Box 593, AM. MA 
Cost accountant, thoroughly experienced ir 
the installation of modern cost and store 
room change Box 602 
AMERICAN 

Practical machinist; 22 years’ experienc: 
or road and in shops, desires position as 
demonstrator of machine tools, willing t 
spend part of time on erecting floor in sho 
Box 615, AMERICAN MACHINIST 

l’ractical mechanic. ten years’ shop experi 
ence and six years as draftsman and dé 
signer: special machines, tools and dies: hav: 
had charge of typewriter experimental de 
partment; at present employed as designe: 
or. similar work: have technical education 
tox 609, AMERICAN MACHINIST 


desires 


MACHINIS1 


s\ stems 


rENNESSEI 
Superintendent with wide practical mam 
facturing experience, up-to-date on moder 
methods and factory costs. Box 558, AM. M 
WISCONSIN 
rechnical graduate, American, 28, married 
will be open for a position November 1; ex 
perience in foundry, pattern and machine 
also erecting and operating of engine- 


shops . 
MACHINIS1 


ane turbines Box 606, AMER 


Help Wanted 


Classification indicates address os 


advertiser, nothing else. 
CALIFORNIA 

Wanted—Superintendent capable of taking 
charge of machine, boiler and _ blacksmit} 
shops and foundry devoted to manufacturing 
oil-well tools and machinery and repairs of 
same He must be experienced in getting 
tools out at a cost that will allow close com- 
petition, and keep the general shop expenses 
down; shop is located in a thriving Call 
fornia town of 10,000, with an abundance ot 
schools and churches; a good man has an o} 
pertunity to increase the business, cut down 
the present shop expenses and increase his 
salary state capabilities and give references 
Box 592, AMERICAN MACHINIST 

CONNECTICUT 

Wanted—-An expert mechanical engineer! 
one experienced in auto motors preferred; 
rare opportunity for a young man of prac 
tical. experience who can prove worth. Box 
613, AMERICAN MACHINIST 

Tool and die makers wanted; first-class 
men, experienced on jig and fixture, for small 
interchangeable parts, also die makers on 
leading, cut and draw, and punching dies: 
steady employment Apply to the Yale & 
Towne Mfg. Co., Stamford, Conn 

Wanted—First-class die sinker for dies or 
heading: presses, drop hammers and powe 
hammers capable of taking any ordinary piece 
and making dies to reproduce it. Give experi- 
ence, age, etc., and salary expected. Location 
is pretty New England village where living 
is cheap Box 543, AMERICAN MACHINIST 


pre sent 





ILLINOIS 
Draftsman wanted for jigs, tools and genera 
automobile work. Buda Foundry & Mfg 
Co., Harvey. Ill. 
Wanted—A draftsman to work on drawing 
for plumbers’, gas and water supplies and also 
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» | Manufacturing Laboratory at. Neubabelsberg 


A German Commercial Proposition, Employirig 120 Men and Carrying 
~: on Technical Investigations to Aid in Manufacturing Work of Its Founders 
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ri 
; Dm ¥ He NR OY mn & SS 
nt 
ni ° 
0 
The view that we present as Fig. 1 is not Neubabelsberg are located the pleasure plosives, Dittenhofer by name, conceived 
in . . , . ’ ’ 
at of some landed proprietor’s country estate palaces of Prussia’s kings had its influ- the idea of disassociating the highly com 
n in its surrounding park, but of, undoubt- ence on the architect in laying out the plex research work connected with the 
ai ° e 
r edly, the most interesting commercial lab- grounds and departing from the usual development of modern explosives from 
4 oratory in the world. The main and sub- prosaic exterior of factory buildings. Or the work of manufacture, by relieving the 
sidiary buildings all serve a most utili- again, he may have considered that the investigators of all of the pressure and 
tarian purpose, the conducting of experi- unusually interesting work to be carried demand for immediate commercial results 
. mental work for a series of industrial on here should be fitly housed within an incidental to their direct connection with 
\ 
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FIG. 1 THE CENTRAL LABORATORIES FOR SCIENTIFIC INVESTIGATION 4 ERG ER‘ 

















Stay, he 
os casealiadign 


FIG. 2. THE LABORATORY FOUNDRY FIG. 3 THE LABORATORY TEMPERING AND ANNEALING 

















FURNACES FOR DEEP TESTS 


plants devoted to the manufacture of fire- interesting shell. In any event the result the factory itself hese concerns, The 
arms, cartridges, powder, and the well is most pleasing, as shown by the illustra- United Kéln-Rottweiler Powder Factories. 
known “DWE” or “Hess-Bright” ball tion The Nobel Dynamite Trust, and the Ge 
bearings man Small Arms and Ammunition Fa 
This plant is located about an hour's FOUNDING OF THE LABORATORIES tories (DWF), and the latter's main sub 
railway journey outside of Berlin, Ger Seven years ago one of the chief men, sidiaries, the Arms Factories, Mause1 
many, on the river Havel, in picturesque now dead, closely identified with the man- Oberndorf, the Cartridge Factories. Karls 


Neubabelsberg. Possibly the fact that at ufacture of powder and other high ex- ruhe, the Fabrique Nationale D 
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DWE and the Hess-Bright Manufacturing 
Philadelphia,. Penn., presents 
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THE MACHINE SHOP 


much that 1s worth the serious attention 


of vour readers 


MACHINE SHO! 


LABORATORY 


MILL, 
TESTING 


ROLLING 


MeTAI 


FouNDRY, 
AND 











well 


Fig. 2, a 


furnaces 


there 1s, 


foundry with 
ind copper alloys, drying ovens 


In the plant 


equipped various 
steel 
Some of.the heating, tempering and 
furnaces and ovens and a droy 
Fig. 3 \ 


a corner is shown nu 


for 
etc 
annealing 
for hot tests are shown in 
rolling mill, of which 
is an essential part of the equip 


That a machine shop is needed 1: 
part of it 


lig. 4, 
ment 
Fig. 5 shows a 


attention 1s 


self-evident ; 
That 


arious 


considerable devoted t: 


physical tests 1s to be expected 


ig. 6 shows the larger room containing 
To! tensile and compres 


smallest ot. which is good 


elit machines 


m loading, the 
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IN FIREARMS 


PPEK pounds 


for 660 pounds and the largest for 550,00¢ 
Phe are for hard 


testing 


other machines 


impact weighing and measur 


ness 


etc 


ing, 
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Fie 7 APPARATUS FOR TENSILE TESTS ON 
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FIG. Q MICROPHOTOGRAPHIC OUTFIT r oO EI i BORATOR 





























FIG. 13 TWO VIEWS OF THE RIFLE RANGE AT FEUTHEN Fi¢ 12 








ru lig. 8 shows 


= 
J 


Ra pressure 

the machine used for this testing 

MICROSCOPE AND MICROPHOTOGRAPHI 
EKOUIPMENT 

[The modern engineer interested in his 


materials does not content himself with 
the older 
calls in the 


mens and 


chemical and physical tests, but 
microscope to view his speci 


then preserves a permanent 


record of what this shows him by using a 
microphotographic outfit, of which a most 
perfect example is shown in Fig. 9. The 
microscopist 1s shown at work in Fig. 10 
with his photographic record beside him 
\ helper grinding speci- 


for comparison 
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plat lor such actual test a full cart- 
ridge-making plant, lig. 11, forms part of 
the outfit of this laboratory \n interest 


ing detail of building construction here is 
the slotted floor 


permanent bolting down of 


admirably adapted for the 
temporary 
machines 

As the D. W.F. 


manufacture not only 


and its subsidiary plants 
powder and cart- 
ridges, but small arms, such as the Bor- 
chardt and Luger automatic pistols, and 
infantry and cavalry rifles, as well as 
Maxim guns, the laboratory has shooting 
Chese, how- 
Feuthen, where a 


Fig. 13 of the 


ranges, illustrated in Fig. 12 
ever, are located at 


range 4000 feet is available. 
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by the electrician, makes little of tl 
problem The outfit that he 
shown in Fig. 15. A projectile just as 
has left the mouth of the rifle and t! 


smokehead are clearly shown in Fig. 


employs 


The bow and stern waves and wake 
different shown in Fig 


17 and 18. 


projectiles are 





Annealing Carbon Tool Steel 
By T. Du Pon1 


It is very curious to find that althoug 
we must heat tool steel and plunge it 




















Fit ! THE BALLASTIC LABORATORY FIG 





mens for the microscope is conveniently 


at hand. 


CARTRIDGE-MAKING PLANT AND THE RIFLE 


RANGES 
The drawing of brass cartridge shells 
for small firearms is much influenced by 
the composition and temper of the alloy 
The conclusion drawn from the behavior 
of the metal under tensile and other tests 
ind from knowledge of its chemical char 

1 actual test before 


teristics 18 put to 


cturing 


passing the material to the manuf 


15 \PPARATUS FOR 


PHOTOS OF PROJECTILE IN FLIGHT 


long range gives a clearer view of the 


frames for determining the trajectory 


\PPARATUS FOR STUDYING THE CONSTRUC- 
TION AND ACTION OF PROJECTILES 
ballistic 
To the 
incomprehensible that 


\ room with apparatus for 
measurements is shown in Fig. 14 
layman it seems 
anything moving as rapidly as a modern 
flight and, 


moreover, seen so plainly that characteris- 


projectile can be seen in its 


tics of its flight at various stages mav be 


1 


studied [he modern photographer. aided 








PHOTOGRAPHING PROJECTILES IN FLIGHT 





WEEN QY | 


FIG. 18 


water to harden it that the same process 
An old toolsmith in 
heated and 
allowed to cool until, when seen in a dark 
corner, it seemed to glow again, and then 
plunged into water, it would be quite 
sott. 


will also anneal it 
formed me that if it was 


This point, I take it, is the recalescent 
point, though why the steel should be an 
realed by being quenched at this or any 
Perhaps some 


other point seems curious 
a littl 


of your correspondents mav throw 


light on this feature 
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Pneumatic Jam Riveters 
SEARS 


By W. T. 


f 


ir in a compression riveter was con- 


For a great many years, the use « 
idered unsatisfactory with undoubtedly 
nore or less reason, for while the air 
was easily handled, that is, brought to 
he machine with little trouble and con 
rolled by simple valves, it was necessary 
to use some form of lever or reducing 
motion in order to obtain the necessary 
riveting pressure without using cylinders 
of great size or air at very high and 
ineconomical pressures. 

As soon as air is compressed up to, 
say 1000 or 1500 pounds per square inch, 
which is the common pressure used in 
hydraulic riveters, many of the advantages 
usually connected with an air installation 
disappear. A cubic foot of air at 1000 
costs in 


pounds pressure power, over 


600,000 foot-pounds, assuming it to be 
compressed under most theoretically fav 
orable circumstances, that is isothermally 
and without friction, which would, under 
actual conditions amount to over 1,000,000 
foot-pounds, and if it was used similarly 


1 


to water in a hydraulic tool with no ben 


efit derived from allowing it to expand, 
it would have no advantages, as regards 
conveying it to the machine It would, 

















therefore, cost many times as 
water used in the common way. In fa 
for both practical and theoretical reasons, 


f such high-pressure air in 


the us¢ | 


riveters is never 2ttempted 


A direct acting fixed or stationary riv 
eter for quite a large range ot work, 
which air at 100 pounds is satisfactorily 


used, has been on the market tor a num 


ber of vears, but the large size of the pis 
e I 


ton required makes it impracticable fi 


portable machines, and even on the fixed 
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riveter the cylinder is in the way tor a 
considerable class of work his leaves 


the only practicable portable design, one 


in which as before stated, the heavy rivet 


} 


bt by means of a 


ing pressure 1s obtained 


moderate sized cylinder, m connection 


with some reducing mechanism’ which 
converts the moderate pressure and rela 
tively long stroke of the piston into a 
heavy pressure and short stroke required 
for riveting 

Leaving out of consideration the hydro 
pneumatic type of machine in which the 
riveting pressure is obtained through the 


well known intensifying principle used in 
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, , . 
fr e. al the rt k « 
¢ plunger \ rie tiie n \ 
riveting «i | f these machines 
the toggles straig ‘ if t the 
Vi rds reac pol ‘\ ere t} nressu4©re 


exerted o1 ey ) ( ret . 
Ins up to i 
Such extreme pr ! f « . 
not actually reached o1 eC! ipp XI 


mated, owing to the spring ot the difter 


ent parts, and of the riveter trame es 


pecially This is shown graphically 


Fig. 3, in which the curve 14 repre 


sents the theoretical pressure curve ex 


erted by a toggle at different points of 


piston travel, horizontal distance repre 


senting piston travel and vertical dis 


tance exerted Assuming the 


die first strikes the rivet at point D, then 


pressure 


the pressure on the rivet would be some- 
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st be reversed, and the plunger length 
irtened by turning the screw die holder 
\t the next stroke the anvil will be struck 
later as at / nd the pressure curve will 
1 up on some such line as C¢ 
If the die has been shortened sufhcient 
lv, the Str ke will be mpleted and the 
critical point (in this is Y) passed. 
From hers | ne pressure that can be 
xerte the dies ‘ ‘ much taster 
, shown in 1 
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the pressure [ini with the result, ranged as to give this ideal pressure 
it the final riveting pressure or C” ts urve, but owing to the manner in which 
mewhat increased over that obtained on the reduction of n.otion is obtained, the 
rst stroke, or B this pressure 1s al details of the parts that take thrust can 
vs indefinite, although by taking a num not be made so as to give satisfact 
er of strokes on each rivet the variation SETV IE t a reasonable cost of manu 
much reduced, and the maximum ap facture for pressures now demanded for 
roximated Of course the curves BB - riveting 
nd CC are not accurate; they vary with Fig. 5 shows one of these machi 
e size of the riveters, the lengths of the in which the pressure it 1s capable of ex 
vet, the thickness of material riveted erting follows el long ling 
d the temperature of rivets themselves DD im big. 4 
he general action 1s wwever, clearly fhe first acti new! similar t 
own, which ts that the resistance at the toggle movement ill rated in Fig 
is considerably less than the pressure 2, and the dattenmng of e curve t 
vhich can be excrted that these tw the ‘ t e stoke 1 clu the Nov 
intities approach caret ind hnearel met eh nd t 1 I 
ovided we asstme tiie rivete! | t link wr li It 
xert its maximum pres ‘ ntil the is « 
iriable criti pom hed B the ) ( 
md this point the pressure which the ‘ u ink f he 
nachine can exert rapidly increases vstel | ft move im the 
i resistance and the machi POEs OVe cesired in ( | inv serious 
sith a bang. unless it iw cushioned in some criticism to be made f this t ma 


. Cc ° 
, a mek 
NE — 0 
' —_— 41 Cl seaniieatll 
J~. \ F | 
ne ial A/E rg * 
/E 


/Hi / A ' J / 


/G 


/ 























Fit 5 | () FIG. 7 
FO ol IMIFIED TOGGLES TO GIVE DESIRABLE PRESSURI 
imner. ‘The final pressure in most cases, chine, it wouid probably be as regards 
s not much more than the pressure at the the considerable number of levers or link 
called critical point which are used 
his indetiniten } pressure 1s one hig. © shows modineats t Tig 
he main reaso1 for retarding a more I In this cas e links /: and ¢ rr is 
eral use of pneumatic riveters, and single link until they reach approximat 
prevented ther iperseding the hy ly the position shown im the sketch \t 
wilic riveter t the vreat extent they thi pol mK topped, and th 
doubtedly  w | ave dor if thi ks / ‘ mplet the movement 
kne had not exist \s the are bout the same length, the 
While the ict. | Wi nal ction while t] | Vel nad t | | I> 
re te i t 1 | ( \ ] | ! ! c ‘ 
parat < ] t re . 
1¢ ] ( littl 1 ‘ 
| , | 
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it does on the shown in Fig. 
as AA 


and t 


LVp 


[his curve, referred to before 


Fig, 3, is somewhat shortened, 


pressure would pe rhaps increasil 


stop 
at some point such as 7 
lhe general outline of the curve wo 


not differ much from that given by | 


I It is somewhat better, however, 1n t! 


the surplus end pressure has been cut 
hut if the stroke were to be contim 
until the center lines of links : and 


coincide, the same conditions regardu 


infinity would occ There is really 1 


appreciab| 


very Hattening of the pr 


curve at the end of the stroke, whi 


hig. S illustrates an arrangement 
boks which is ve simple [here are 
nore parts than are used in Fig. I an 

but the pressure curve closely approx 


ites the line J) in Fig. 4, the vari 


tion being shown by the dotted line I 


this device, the theoretical pressure cat 


never reach imtinit for there is no pe 


a 
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FIG. 8 


URVES 


links & and / 


same line, 


sibility of the ever coming 


into the unless moved through 
t half revolution, which is far beyond the 
ot th 


stroke of maching The a 


follows 


limit 


tual curve very closely the one 


given by the machine shown in Fig. 6 


With a 


LIVIN a pressure ¢ 


machine which is capable of 


irve approximately like 
of the 


) in Fig. 4, the one uncertainty 


riveting pressure exerted by a pneumati 
veter disappears, and also the bother of 
mtinually adjusting the die length for 
wht lations m= thicknes d 
tlitie { ew 
' 
‘ ’ la 
1) ' , , 
1 
1 
, 
' 
| ) \ 1\ 
Wwetel 1) llv f d t 
‘ pt 7> So tons ind 
l 1 proved the exper 
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All of the above types are or have Johnny does not get too many f them | believe to be the crucial one in the r 
ven patented or illustrated in trade right, for that would indicate that he was posed opposition of sch nd shop. TI 


journals and pamphlets, and are used very securing skill and accuracy on the quiet ol method of training back in 1 


extensively in the United States and I suppose that teachers now-a-days are when I went to th 
(Canada supposed to ten h \ and Vv ris hh w t t " ¢ ‘ 
In England there seems to be some do things, but to b ireful that they can wint \ t erlastingl 
onsiderable prejudice against pneumati not really do them until t ire IS vear r wot ' { lv ft 
riveters, but it is undoubtedly caused old 
largely by former experience with types I have been w ering what w the \ 
that give i riveting pressure Of varying matter witl ut ung peopl lor sone 
mount, and not a definite fixed quantity, time, but now that [ find out | understand — th t f 
is given by riveters of the hydraulic that it has been considered rime t ers, that I thank 1 
type teach them thoroug fe that t 
Compressed air in shops 1s coming to be would acquire skill uracy and, worst Ci for fear that t nt 
nore and more recognized as a necessity, f all, rapidit 
ind the list of operations on which a Our boys come out of lat 18 no t 
great saving can he made is increasing’ hopelessly unskilled the three R 
ipidly, and for this reason the above’ hopelessly inaccurat n arith 
rticle was writte1 It calls attention to rapid in nothing but baseball; im fact 
ome points regarding riveting by air that bout ll the ] 1 CMe , 
re not generally recognized by shop men direct! i | ( | ( 
t large When they pla I rep t, the 
tive ny ! ' : leall ¢ 
Fallacy of the Pedagogical View ~*™ dh n m 
} a Bos .\ 


of Trade Training ce ag A nite te atten ‘Wihelestnen . oe a 


in it ( t ‘ vet 
By INsSTRUCTO ball over 1 rst wit kill ft nd ne f ad 
e even cit I pl = 
Vocational ning ts mubli ness would Ip vor { t 
« )] possi ] I pedavgowrn il casol 1 irkably ! { 
Vocational Ing Means securing skill, ac t 


uracy and rapidity by repetition until th 


mntrol is almost automati Ihis is dead | " a , 
ning to the higher brain centers, and _ re If it is absurd, at think every <¢] ' maly ¢ 
sults in arrest I<ducation has t man will agree that it is, to stop the te low t ndet ng " 
do with the higher brain centers, not with mg of skill, accur nd rapidity in t ce 
the reflex system; hence any scheme look school and playground, w st it 
ng toward automatizing child activities is It in the shop? ossibl thoug! ur plan t ‘ 
inpedagogical, and this 1s what vocational school-teacher friends do not understat nto hu ther part 
raining does Not until the age of 18 Just what the requirements of the trad ne 
years 1s. vocational training justihabl demand in order to produce skill, et I 
ence it 1s without the range ot the publi | do not know tan operation regularly 
school.” carried on in machine shop that dé mpat wit t t ft pt 
All this was printed in the /Journa f mands the routine “deadening to tl t t t 
ducation, July 22, from the pen of G higher brain center that Is necessary t 


H. Whitcher, superintendent of public pitch a ball over the plat hes * he shat 4 , 
schools in Berlin, N. H He also u necessary long training to train tl 


timates that to vocationally educate chil nection betwee vel nd brain t nvt g 
lren under 18 is a crim make one work with tl ther to prod 

Reducing all this to the English lar results, but thi nnot low xcept 
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Three Years of the Cooperative Courses 


These Engineering Courses at the University of Cincinnati Have Opera- 
ted during Industrial Depression to the Satisfaction of All Concerned 





BY 


In writing a paper attempting to give 
the results of three years of work in the 
cooperative system of engineering educa- 
tion, the problem is not so much what to 
say as what to omit. I have been asked 
sO many questions concerning it that I 
realize that a paper of this length must 
leave a great many details unexplained. 

The merit of the scheme is now gen 
¢rally admitted 3ut the skeptical still 
ask, “Does it work?” The answer to this 
is that it has worked, is working, and 
promises to work more smoothly from 
year to year [his is the one basic fact in 
the whole matter. In this connection it 
should be noted that though the course 
was started at the high tide of widespread 
prosperity, tt has operated smoothly dur 
ing the lowest ebb following a severe 
panic. When the work was first proposed 


the strongest objection raised to it was the 


possibility of a complete suspension during 
a business depression, many critics pre 
dicting that when a panic came the manu 
facturers would send all the students back 
to tl 'N rsit nd that would be the 
end of the vs This vear, when the 
effect f the par re still felt, we have 
had requ nanutacturers for 100 
additional student lhe facilities of our 
Institution ever, permit us to take 
only 70 new t this time lherefore, 
we } te in stating that the 
plan does % nd will continue to work 
in Cinei ti under all conditions of bus 
ine 
ONLy THE Bes F STUDENTS ARE ENTERED 
\ feature that I emphasized when the 
course was rst put into operation was 
the unique system of selecting students 


I contended for manv vears that c leges 


were in ereat error 1 not selecting their 


raw te | re carefully and ration 
ally. In tl erage four-year course, any 
man 1s adnutted who can pass certain ex 
aminations of literary and mathematical 
nature Ni enizance whatever is taken 
f any ual tio for the engineering 
profession he may r may not possess 
Ih pomt | ly nm «fe ered sé ften in 
f the figures for the 
] ] ( ven ft show the 
{ r method f 

{ | t urs< \ 

men ime f 
neerning it 
(f { shops for 
} \ " | yhen 

the t fall 28 we 
< ‘ | ( there were S00 
*Dean f he 4 I engineering, hi 

ve (ineinnatl 


HERMAN 


inquiries and applications. From these 60 
were selected and sent into the shops in 
July, and when the college opened in Sep 
tember, 44 were recommended to us and 
started on their university work. The 
third year the inquiries and applications 
approxiinated 2000, but owing to the 
crowded condition of the university in its 
various departments, only 44. were selected 
and sent into the shops for their summer 
work, of whom 4o began their college 
work in September. This year (1909) 
the inquiries and applications have ap- 
proximated 3000, 
selected 70 young men who are already at 


From these we have 


work in the shops doing their probationary 
summer work. It must be evident, there 
fore, that by reason of the selections made, 
the efficiency of the university is greatly 
increased. The dead wood is eliminated 
from our classes as soon as it appears, 
and no laggard is carried indefinitely to 
the detriment of the work of high-grade 
students 


lhe one thing that stands out prom 


inently in these applications is the large 
number of young men who desire to be 
come electrical engineers, but who do not 
know why they seek this profession. It 1s 
safe to say that not one man out of 25 
applying for a place in electrical engineer 
ing has any idea of what electrical engi 
neering means, and yet this is the kind of 
raw material which we are expected to 
make into electrical engineers As far as 
possible, every young man who has en 
tered our course has obtained before doing 


] 


so a fairly good understanding of , what 


this profession 1s The young man 
selected for the cooperative course has a 
strong physique, has shown aptitude for 
his particular profession, and, on an aver 
age, his scholastic grades in accredited 
high schools are go. It should be evident 
that the efficiency of our instruction is in- 
creased many per cent. by this careful 
election of the raw material 
Tne Pracrice SHops art GONE 
lo the saving resulting from the 


elimination of the weak brother should 


be added that obtained by the elimination 
of the so-called “practice shops” from the 
university [he University of Cincinnati 
“scrapped” its practice shops, and in 

id, uses the highly organized, well- 
equipped commercial shops of the city. 


lhe funds of a universitv should be used 
for brains, and not for machines In 
nv colleges brains are starved in order 
lat the machine equipment may be kept 
-¢ . ] ¥ 4 
ip, and certain colleges of engineering, 
through ‘striving to become imitations of 


SCHNEIDER*#* 


commercial shops, get inefficient faculties 
on small salaries. If one-third of the 
under the cooperative 
system were put into salaries for the 


money saved 
teaching force, engineers who ought to 
be teaching and who are not doing so 
because of the small compensation al- 
lowed, would be attracted to the uni 
versities, and the universities would he 
what they ought to be—centers of real 
learning and research, 

In accordance with this economic prin 
ciple, our college of engineering teaches 
its students only such things as they can 
not learn in practice. It does not attempt 
to teach the things that can be learned 
better in a commercial shop, or in the 
engineer's later career. There has re 
sulted, consequently, a departure from the 
pedagogic system common to engineering 
colleges. I consider this the most im 
portant development of the cooperativ 
course. During the past year, faculty 
meetings have been held weekly for the 
sole purpose of threshing out pedagogs 
problems. Each teacher was required to 


iurnish the faculty with a complete 


syllabus of his work. This revealed a 
markable situation. It was found that 
broad fundamental principles were ben 
taught over and over, not as basic prin 
ciples, but as special little rules for sp 
cial little machines. The student failed 
to grasp the big fact once and for all tha: 
these principles were broad and under 
lying laws, and not ingeniously devised 


formulas for special cases 


Courses Have Been ReMopeLep TO Meet 

Resa NEEDS AND Avoip OVERLAPPING 

A number of courses, for example that 
in hydraulic machinery, were found to be 
but compilations of what the student had 
already had in other subjects, with much 
descriptive matter taken from catalogs 
It was found, also, that many of the so 
“technical” which = are 


called courses 


merely descriptions of practical work, 
were entirely out of place in the coopera 
tive system, where the student learns the 
same things more accurately in the shop 
It was further found that in common with 
all other institutions, we were spending 
many afternoons on drawing courses, the 
value of which was questionable This 
brought out a very beneficial discussion, 
and here again a peculiar situation was 
disclosed. In the case of every subject 
taught, the question, “Why do we teach 
it?” was required to be answered by the 
instructor teaching it. 


The men in charge of drawing, replying 
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this question, stated that many of our 
tudents would become designers and 
ence they would have to know how to 
raw. They confessed, however, that the 
tudent has a good facility with his in- 
truments at the end of his freshmen year 
t was also shown by very thorough in- 
vestigation that the real designer in a 
yrogressive shop himself spends very lit- 
tle time at the drawing board. If he is 
in alert man he is in the shop watching 
the performance of machines; he consults 
frequently with the salesmen to hear the 
objections to his particular machine and 
to get suggestions for its improvement; 
he does extensive experimental work, fol- 
lowing in the steps of recent develop- 
ments at home and abroad; and when 
he does any designing he sits at a roll- 
top desk, makes his computations and 
free-hand sketches, and turns these over 
to follow-up men, who can be obtained 
for about $75 a month. In other words, 
the drafting room is becoming to the de 
signer what the typewriting room is to the 
management 
For these reasons, we hold that it is 
much more important for the future de- 
signer to spend the afternoons of his col 
lege days, after he has learned the neces 
sary elements of drawings, in the labora 
tory and the library, and in consultation 
with his professor on research problems, 
leading to computations and _ free-hand 
sketches which can readily be interpreted 
by an inexpensive follow-up man, than it 
all laboring 
Without 
| 


nis matter, sufhce it to 


is for him to spend this time 


to become an expert draftsman 
going further into t 
say that except where drawing instru 
ments are absolutely necessary for cer 
tain classes of work, as in kinematics, the 
long periods of drawing have been elimi 
Instead, the 


student is given definite problems based 


nated from our course 
upon the fundamental principles of physics 
and is required to devote many hours to 
the laboratory and to the library in order 
to work out his results for presentation 
in the form in which they would go to 
the drafting room. In other words, our 
student is taught first that very essential 
requisite of the engineer: How to tackle 
a problem in the laboratory and in the 
library 


[HE ReEvIseED TEACHING SYSTEM 


For these reasons, we have revised the 
teaching system as follows 

[he first three years of the six-year 
course are devoted to mathematics and the 
fundamental sciences, together with the 
cultural subjects mentioned later. Physics 
is the backbone of the whole course, for 
there is not one principle used in engi 
neering which is not to be found in 
physics. The teaching of physics has been 
modified to accord with the new system 
When a student studies the principles of 
heat, for instance, he is told how they will 


be applied in his work in thermodyna 
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mics. [he professor of thermodynamics 
starts then where the professor of phy 
sics has left off, and these principles will 
not be taught the student again as though 
he had never had them before; on the 
basis of his work in physics he will at 
once start on his problems in thermody- 
namics. After the first three years we 
cease lecturing to our students and de 
mand of them original work based upon 
fundamental principles, which work, of 
course, is guided by the professor, but 
more after the method of the post-gradu 
ate seminar. 

Besides the natural sciences there is an- 
other science just as important for the 
engineer, namely, the science of manage- 
ment. This embraces all the problems of 
shop economics, and these are introduced 
in the later years, after the student has 
had three years of experience in the va- 
Coupled 


with these sciences, there is a six-year 


rious departments of the shop 
course in the economic, social, political 
and industrial development of the humar 
race and two yea:s of general economics 
There are aiso courses in the modern 
languages, sociology, sanitation, and Eng 
lish literature. About 25 per cent. of the 
university time, as distinguished from the 
shop time, is devoted to the so-called cul 
tural subjects 


One of the striking things proved each 


vear, is that the cooperative students are 
more vigorous, mentally and physically 
at the end of the session than they ar 
in September This is to be accounted fi 
partly by th i f work at 
tudy, and partly by the systet 
tion 

Che advisability ra thre ind a halt 
months’ vacation in summer ts, therefore, 
not evident. Consequently it has been de 
cided to operate the engineering college 


eleven months of the year on the alter 
nate work basis That 1s to say, 
lege hereafter will open on the Ist o 
Septembe r and will close about the Ist ot 
August. The work in the university dur 
ing the hot summer months will be of 
such a character as not to require much 
night study. The vacation during August 
will be divided equally between each pair 
of codperative students, one man working 
while the other is on his vacation, so that 
the shops will always be full manned. Ob 
jection may be made to this short vaca 
tion, but it must be remembered that this 


course is a man’s size and that the aver 
age entrance ag is between 20 and 21 
years 
SuHor CooOrDINATION 

Another new feature is the method of 
shop coordination The cooperative engi 
neering course is of six vears’ duration 
There will soon be, therefore, six classes, 
and there wall be re m coordinator t 
each clas lhe shop « rdinator is a col 
lege OT id Li lw sl p prac 
tice He spends every morning at the 
university and every afternoon in the 


15 
shops llis function is to make a 
weekly coordination of the work of th 
shop with the theory of the universit 
One afternoon, for example, he may be 
the shops of a lo manufacturing com 
pany, where he will observe the student 


apprentices at their work. He will know 
what they are turning out, their speeds, 
feeds and cuts, the angle of the tool, how 
the batch of work is ticketed, how the 
work is set up, the power drive, every 
thing important in connection with the 
operation The next week, these young 
men will be grouped together with their 
classmates for two periods in class, when 
he will explain the functions of the par 
ticular articles, on which the students 
were working, in the machine which the 
local manufacturing company builds. He 
will take up all questions of speed, feeds, 
cuts, accuracy, etc. Figuratively speaking, 
he will take from the student apprentices 
the blinders which would restrict their 
vision except for this explanatory work 
The ticketing of the batch of work 1s gone 
into, and the system of shop routing 1s ex 


Ultimately all problems of shop 


organization, shop accounting, cost Keep 


plained 


ing, shop planning, power transmission, 
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{40 
[here are many more industries which 
engineers consider minor industries, but 


If the in 
dis- 


which have a basis in science 


vestigator is fair, however, he will 


a broad and thorough training 
their 


cover that 


essential for successful 


the 


Ss just as 


operation as for building of a machine 


tool 


Since our college are endowed fot the 
wenefit of the public, and not to make life’s 
athway easier for the individual of aver 


whose father can afford to 
school, it should be 
the requirements ot 
college ot 


we caliber 


nim to obvious 


send 


that to meet the in 


dustrial community the eng! 


neering must broaden into a college of in 


dustrial science lf we pursue this in 
estigation a litt! further we will find 
tha the first three vears of work would 
he the me for the apprentices in_ the 
piano factory as tor the apprentices in the 
machine-tool or electrical works \ftet 
they had received this broad training in 


he fundamental sciences, the mathemat 


’ ind the humanities, the students 
would enter upon their last three years 
with one backbor course of specialized 
study together with the collateral 
branches applving to these particular fields 


these ft 


young 
selec 


This new develop 


of endeavor most promising 


men trom ictories would be 


ted to take this work 


to us by 


hient has been In uvht forcibly 
nanutacturers in these so-called minor, 
and supposed non-engineering industries 


who have proven to us the great dearth 


of well-trained m for their work. It is 


the industrial 


Here, 


development of the 


function of college ot 


science to prepare these men also 


then, IS one probable 


COOpPerative system 


\\ ORK 


will grow 


DHE ieELD FOR RESEARCH 


In the second place, there up 


by the side of the college of industrial 
science an institute for industrial re 
earch, which will have about the same 
clation to the college that the research 


lepartment of the Westinghouse company 
vars to its production department. It 1s 
tact well known to educators that a good 


research man is often a poot teacher, and 
hat a good teacher 1s trequently a poor 
esearch man. Yet we are always trving 
» make 1 go Te teachet do rest irch W irk; 
tten rood Tresea»re h man ‘ held 
iown t i muser le salary because hi 
eaching is not as efficient as it should bi 
urthert p j 1 it here 1. no 
ntral bureau t madustrial research t 
( uperinte dent I i ») l 
rroblen “ul work side by sid 
‘ resear inom ats solutior 
i( Ik 1 mre 1 Tyr? 
det ronal « lot d al many 
( rl ti ! woration control 
| ch ni ution mm Cinen ti 
vn t ] e number of d ind 
( ) l VeT 1\ 11 1 
perati urse was started, f ist 
nce m working industrial problem 
' 1 | li perative yurses 
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are maugurated at other institutions, as 
promises to be the case, they will inevit- 


ably become colleges of industrial science, 


with institutes for industrial research at 
tached. 

Now, if a number of these universities 
have research institutes, it is obvious that 


they should be under one central manage 


number of separate insti 


ment, so that a 


tutes would not at the same time be work 


the l‘urther, there 


ing on same problem 

should be a central office, with a large 
library, to which all problems should first 
be submitted \fter submission, all the 


knowledge a particular prob 


uld be collated, and then the prob 


pertaining to 


f 


lem she l 
lem should be referred to the research 


man, or the laboratory best able to hand 


svstem of centra! manage 


it Under the 


ment it 1s evident that 1f the best man to 
do a piece of work were in Cinemnati and 
the best laboratory in Pittsburg, the man 
nd the laboratory could be brought to 
vether to solve the problem. With the in 
fluence of a central bureau, a_ full-sized 
ommercial plant could be obtained, if 
necessary, for an actual full-sized experi 
ment Chis would mean a national insti 
tute for mdustrial research at the mini 
un st | he ny XPclisc would b 
the salaries for tl research men, the 
laboratories being those of the colleges 


ilready 11h Cope ration It would not neces 


the building of great central labora 


and it would result ultimately 


the establishing of these burcaus at insti 


CXalll 


industrial centers, as, for 
New York, 
Philadelphia, 


Cincinnati, 


tutions m 


ple, at Boston, Syracuse 
Pittsburg, 


\linn« 
would 


Schen ctady, 


Cleveland, Chicago 


pols, ete. In other words, there 


institute for industrial research 


1 an 


close to every manufacturing center, with 


the best brains of the country available. 


and with no for laboratories 
\s planned at 


students im 


expense 


Cincinnati, the coopera 


tive their latter vears would 


ssist research men in problems closely 
alked to 


would obtain, therefore, 


their particular work, and we 


in the production 


end of manufacture, men trained in_ the 
fundamental sciences, the methods of re 
search, and the science of economic pro 
duction | heheve this national in 


stitute for mdustrial research, operated on 


ese economi d elastic lines, would 
oT it an min nee upon the mdus 
al cle ] prvi t of the | ited State Ss as 
plan the colleges could inaugurate If 
i 1 ] , + +} nd were established 
\ hk ring t ollege Ss of industrial 
( ‘ vit | ( t best cs | 
le exchange t whi 
lle \ uld I ! ( lal I 
| lhe limuitati ft this paper will 
" t 1 rth xp tion 1 this 
) ble d pme f the « erative 
- It is so apparent to us in Cin 
mnati, that we believe that it will be only 
atte ra time before this le gical 
mbination of t teaching coll ire 
seat institu vill exist 
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In developing these plans I have held 
firmly to the principle that the university 
should be an aggregation of brains an 
not machines; that it should furnish the 
best intellects obtainable in the country fo: 
the country | do no 
believe that should operate 


service of the 


the universits 


shops in imitation of commercial shops 


and thereby starve the brains of the insti 
tution. If a student is to devote 33 months 
of his life to study under skilled instruc 
tors, and 33 years to practical work, 1 
should be obvious that he must be taught 
only those things in college which he can 
not learn outside 

BRIE! 


CHE DEVELOPMENTS IN 


These, then, are the principal develop 


ments of three vears of the ¢ MIP rative 


system The plan operates in times of in 
dustrial depressiow or prosperity to the 
satisfaction of the manufacturers, the stu 
dents and the university: a logical com 
bination of theory and practice, closely 


coordinated, has been worked out; a great 


waste of the funds provided for education 


has been eliminated by abolishing the imi 


tation practice shops: the substitution ot 


work in real shops at fair pay has mad: 


the college course possible to many mor: 


voung men, and hence has permitted 


selection of the raw material for making 


with im 
has 
the 


engineers; and the close contact 


industrial 
of 


dustrial hfe im an 
held 


and 


center 


widened the usetulness of 


science college has forecasted an in 


stitute for industrial research on elasti 


ind economical lines 


\n 


causes pin-holes in the casting 


excess of phosphorus in bronze 
lhe ideal 
phosphorus is 
added _ to 


present in 


condition in the use of 


when just the right amount is 


the bronze to remove the oxidk 
it, and a small quantity only is needed for 
fact that the 


quantity of oxide in copper or bronze is 


this purpose. Owing to the 
always variable (depending upon the man 


ner of melting, ete.), the amount of phos 
phorus to be imtroduced can only be 


lhe 


deoxidizing 


ap 
same rule holds true of 
Brass World 


proximated 


all 


agents 





1 he 


acrial navigation 1s becoming developed in 


extent to which the industry of 


france is hardly realized by any others 


than those living inside the radius of the 
ero clubs and the national associatior 
f that country Six months ago. the 
wilders of aéropianes in Paris could be 
counted on the fingers of on Now 


hand 


operation 15 tactories 


thet ire in full 
dey ited to the 


manufacture of materials 


nd the construction of aer planes fy all 

( forms, and designs, besides a doze 
or more inventors who are making under 
cover and more or less secretly individual 


nachines which embody their special and 


original ideas of what thi 


more or less 


véroplane or dirigible air ship of ‘th 


future ought to be 
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Boring Milling Machine Columns 
—Oil Separator and a Novel 
Blueprint Frame 


small 


\s 1s 


rom necessity and 


often the case, the 


from conditions which 


do not exist in large factories, 1s very 
ipt to do interesting things lhe accom 


turnishs 
Machine 


instances 


1] 
KIT 


vaanying illustrations 
Mr. Oesterlen t tl Oesterleimn 


Company, Cincinnati, ©.. show 


f this kind 


BORING THE SPINDLE AND (RM HOLES 


big. 1 shows the wav in which the holes 
tor the spindle and the overhanging arn 
ire bored in the milling machine mad 
m this shop \fiter the fac f the 
umn has been scraped in, it is taken to 
this machine \ re the scraped tac Is 
lamped rigidly to the bed e boring 
chine s] wi he boring pind ( 
ne carefully al d at righ ngles to the 
ved. The hole then bored and reamed 
ind on a n f the ertical position 
f the be my mM there t1 bl 
whateve ron he reanie enyg | oged 
with chips The b w bar is drive trom 
e botton lv the e] nial nit 
gears show nder 1 while 
re feed IS S¢ ed | tiie pinot! 
n the quill, and can be fed by either hand 
power as desire 


While the main holes are beme bored, a 


xture 1S placed Vel thy botton ot the 


shop, 
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separates the oil from the chips, and being 
lighter than the the top, 
where it can be readily poured off by tip- 
ping the iron kettle by means of the ele- 
This is said to 


water rises to 


vating screw at the back. 
be very efficient and to remove practically 
all the oil from the chips in a very short 
space of time. 

A CONVENIENT BLUEPRINTING FRAME 
The blueprinting frame used in this 
drawing room is about as simple as can 
be imagined, as it has no springs or 
clamps of any kind. The body A has a 
felt cushion on top and is mounted on 
wheels which run in the tracks formed by 
the angle iron C. On each track, just 
inside the window, is the wedge-shaped 
piece D, while B is the cover which con- 
tains the plate glass for holding the trac- 
ing in contact with the blueprint paper 


and allowing the light to dct on it. 


et | | 
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A entirely clear of the cover, where it 
can be easily handled and taken to the 
washing tank in the usual way. 

Space under the track is utilized for fil- 
ing tracings, being built very largely of 
metal, the shelves being spaced by thimbles 
on the vertical rods which tie the whole 
thing together. Taken altogether, it makes 
a very convenient device, and one that 
can probably be used to advantage in 
many drawing rooms where the conditions 


are right for an equipment of this kind. 





A Friction Drive Compensating 
Feed Machine Tapper 


By J. Crossy 


The tapper here shown and described 
is cheap to make, and has a face friction 
drive instead of one acting on the periph- 
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\ FRICTION DRIVE COMPENSATING-FEED MACHINE TAPPER 
With the apparatus in the position ery, and there are no projecting lugs to 


shown, the blueprint paper is placed face 
up on the cushion, and the tracing laid 


over it. The body A is then rolled under 
the cover B until its front end comes 
in contact with the front board of D, 
carrying it along with the body A. The 
window being open, the whole thing is 
pushed out on the angle-iron track, which 
extends outside, and as the side of B 
leaves the incline D, the cover settles 
easily over the tracing and the blue 
print paper, holding it in good contact 
by its weight and doing away with all 


springs and locking mechanism. 
When 
for the print, the whol 


sufficient time has been allowed 
thing is pulled 
cover comes in 
the 


it 1s raised out of contact with 


soon as the 
the 


in, and as 


contact with incline on side of 
the track, 


the tracing, which is carried by the body 


cause any danger to the operator. 

Fig. 2 shows the tapper complete in ele 
vation. Fig. 1 shows the plan, and Figs 
3 to g the details of its construction. It 
will tap up to 114 inches in gray iron, and 
no trouble. Referring to the illustra- 
shank, turned to suit 
it has a large 


VIVE 
tions: A is a steel 
the hole in the drill spindle; 


1 


steel collar at the bottom, as shown in 
‘ig. 3, and has a thread 12 per inch. B 
is also a forged steel driver, shown in 


section at Fig. 4. C is the steel tap holder, 


Fig. 7, and in plan 


as shown In section at 
at Fig. 8 DD are two %-inch steel driv- 
ing pins, driven tight through the threaded 
collar on 4. EE are 


F are four slots milled 


two similar pins 
driven through B 


across B for an adjusting spanner to fit 


in when setting the friction drive for tap- 


ping different size holes. The four % 
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inch roynd holes G drilled in the top ot 
enable the 
still, when 


spanner to 
the 


A are for a pin 
operator to hold 
tightening up B 


Figs. 5 and 6 show the plan and eleva- 


part 4 


tion, respectively, of compressed red fiber 
disk, diameter and % inch 
thick. Two of these fiber washers are 
used; one drops inside the bored chamber 
in B, and has a hole bored through it 1% 
inches diameter, as shown at 7 in Fig. 5. 
The two driving pins EF fit into the two 
drilled holes K. The other washer fits on 
the bottom of A, the two driving pins D 
fitting in the two holes K. The hole in the 
center of the top fiber washer is only bored 
out 1 inch diameter, as shown at J in Fig. 5. 
Figs. 7 and 8 show the tap holder and 
driver C, having a flange on the top, as 
shown, which fits between the two fiber 
disks, and thus presents a surface to 
tighten the disks onto, sufficient friction 
1%-inch 


35% inches 


being thus obtained to drive a 
Whitworth tap. LZ is a %-inch hole, drilled 
through the small projection on top, as 
shown, to hang the spring, Fig. 9, on, a 
pin passing through for this purpose. The 
bottom book on the spring hangs on the 
on top of the shank of the 
tap, shown in 1o and 11. The 
is driven by two keys M dovetailed into 
the shank of C, 7 and 8 
Che function of the 
tap up to the top of the barrel when start 
backing 


move 


small lug O 
Figs tap 
shown at Figs 
spring is to pull the 
ing hole and also when 
out, 
ment to the tap, both when tapping and 


to tap a 


which gives a compensating 


+ 
( 


reversing, so that it 1s not necessary 
feed the drill 
son with 

For taps of 5 inch diameter and under, 
a shank, as shown at Fig. 12, will do; it 
inch diameter for the taps, and 


passing 


spindle down in exact uni 


the tap 


is bored ™% 


has two pointed grub = screws 
through PP, which pass into a pointed 
hole in each side of the tap to drive it. 
This tapper, of course, can only be used 
on drills fitted with a reverse. It is very 
substantial, and has nothing to get out 
of order A and B are adjusted 
to suit the different size taps to be used, 
until just sufficient 
exerted on the flange of C 
fiber disks to drive the 


The parts 
being tightened up 
friction is 
between the two 





tap. As soon as the bottom of the hole 
is reached the tap stops still and the fric 
tion slips while the shank rotates, and 
thus no damage is done to work or taps 
The spindle is then raised, and the ma 
chine reversed, which backs the tap out 
of the work 
Titanium is being used extensively 


the steel-rail industry in the United States 
Its effect 
that of vanadium, increasing their ability 
is introduced into the 


on the steel is very similar t 


wear. It 
steel in the 
alloy containing from 12 to 15 
balance 


to resist 


form of ferro-titanium, an 


per cent 


of metallic titanium, the being 


iron 











he 


en 


ch 
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A Self-contained Backing-off Attachment 


To Be Used for Formed Cutters; It Is New in Design, Simple in 
Construction and Adjustment, has a Wide Range of Usefulness 





B Y 


For the shoemaker to stick to his last 
is proverbially true, and to let the manu- 
facturer who is producing formed cutters 
for the market take care of that particular 
function is, perhaps, wise; but every shop 
of any pretension has at some time or 
other, felt the need of some attachment 
for backing-off special cutters for special 
work, and one that would lend _ itself 
readily to quick adjustment on the dif- 
ferent machines 

The difficulty that this particular at 


Ww. J. K 


simple change of bearing, although there 
is no distinct advantage in changing from 
one machine to another, because the at 
tachment is so quickly put on and taken 
off that one lathe can be used solely for 
all work. 


GENERAL CONSTRUCTION 
It is practically self-contained, as all the 
parts are carried from one casting, called 
the gear bracket, as shown in Fig. 1, 
where the attachment has been discon 


A U P 


the change gear, which is keyed on to 
this bearing and gets its rotation from the 
lathe spindle. The gear bracket which 
carries the intermediate gear and_ the 
cam-driving gear and shaft, is a running 
fit on the gear-bracket bearing, and is 
clamped to the lathe carriage by means of 
the cam-shaft bearing, as shown in Fig. 2 
[his bearing is bolted by means of the 
two bolts shown on the carriage and is 
also doweled 


[he cross-feed screw is removed and 
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FIG. 1 SHOWING ATTACHMENT, SELF-CONTAINED, SWINGING 


tachment aims to overcome is the non 
flexibility of design of those at present be- 
ing used, in that they are not adaptable 
to other than the specific work for which 
the need was created. The present design 
faas a broader field of usefulness and 
adaptability than for formed cutters alone, 
and is available for different types of 
cams and formed work either side or 
peripheral. 


It has the means of being readily ad- 


justed to any size of lathe or mill by a 


nected and swung at right angles. It can 
be used on any lathe, preferably one that 
has a good heavy spindle, by taking off 
the faceplate, and using a sub-faceplate, 
screwed on to the end of the spindle, the 
same as the ordinary faceplate, this sub 
faceplate being designed to carry the gear 
bracket on its bearing 

Fig. 2 gives a view of the attachment 
entirely removed, showing this sub-face- 
plate, or gear bracket bearing, with the 
the end that carries 


be aring or st Pp 








OUT OF POSITION 


the slide rest is connected to the spring 
which is held by a rigid stop on the lathe 
carriage his stop can be moved to in 
crease or decrease the tension on _ the 
spring, and holds the slide rest against the 
cam The change gears are designed 
with face lugs, which carry the dog and 
work The immediate gear is carried in 
a slot on the gear bracket, which allows 
for change of position when the gears 
are changed for a different number of 


in the cutter 








450 


\ general view of the attachment ready 
for service, is shown in Fig. 3, with the 
vear guard attached to prevent accident to 
hand or clothes Che work 1s carried on 
centers on a mandrel and the tool is held 
in the tool post, as shown in Fig. 3 

The adjustment is quick, all that 1s 
necessary is to change the upper gear that 
carries the work, by unscrewing the lock 
nut and sliding off one and on the other 
The intermediate is quickly meshed, duc 
to the slot construction in the bracket and 
the machine 1s ready for a different num 
ber of teeth The cam shaft runs in a 
specially constructed conical bearing in 
the cam-shaft bracket, with means of 


] 


take-up, as shown in the line-drawing de 


tails, kig. 4 \ number of cams is pos 
sible for different throws or clearances, 
and are readily changed, and many ir 
regular surfaces can be obtained by 
change of this particular feature. A hard 
ened roller 1s carried on a stud which is 
screwed into the side of the slide rest as 
is shown in Fig. 1, and works against the 
( 1) 
Phe whole machine is designed wit! 


view to lightness and durability, coupled 


with cheap production. The bearings art 
ample and well designed for oiling li 
vycars iT protected 1 he different change 
' 
gears are shown on the carriage in Fig. 1 
lh pave 1 cle i! tT) Fic { 
i genera wile t it mstruc | 
; n] F +} necessary 
il p b 
thre ct 1 W W 
Mort t 1 ‘ é 
( ) \ “ ‘ 
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i GENERAI VIEW OF \TTACH MENT READY FOR SERVICE 


GEARING cam, with a four-lipped cam, will back 
Any number of teeth in a cutter may ff an 11-tooth cutter 


be calculated in the same general way as The range of the gear bracket allows 


gear cutting on a simple lath In this tor many more change gears and, of 
particular attachment three change gears Course, it 1s understood that the systen 
lv have thus far been used. as follows 4 gearing must conform to the genera! 
rati mn ti ( M ) tv 1 be ul | rs ( 
Number of 
ange ree ir I I I w 1s n be ed 
rs ' ry diat mm Vy tte? . 
(ea Intermediate Ca rive Cutlte well as this | device oftters road 
4 2 11 9 *9 ’ 
ant = 6 big possibilities than formed cutters, however 
i | | ' , ; 
and any shop will tind it a convenient ad 
\ 99 driver, 45 intermediate and 36 dition to its equipment 











FIG. 2 





SHOWING GEAR-BRACKET BEARING AND CONSTRUCTION 
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Making ‘Under Reamers”’ for Oil 


Well Casing 


By Carro_tt ASHLEY 


Mechanics of the East may be sur- 
prised to know that we have here, in Los 
Angeles, a most modern machine shop, 
occupying several acres of floor space, 
equipped with the latest, “uptodate” tools 
work 
the year around with doors and windows 


for rapid production, and that we 


open 

The architectural design of the shop 
buildings is not beautiful, as they look 
more like large barns or warehouses 
Each department is in a separate building, 
and the motive power is a 30-40-horse 
power distillate engine. The buildings are 


mere shells, steel I-beam frame work, 
covered over top and sides with cor 


Near the 


extending 


rugated galvanized sheet iron 
eaves is a row of windows 
large 


Each 


clear around, with generally two 
skylights in the apex of the roof 
building has several large doors for 
teams and cars to go in and out. .Around 
the sides where no door intervene is a 
brick wall six feet high. The floors 
throughout, except in the forge depart 
ment, are concrete. This plant is called 


the Union Tool Company, and has seven 


Mining machinery, gas 


departments, viz 
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Expanded as 
in Operation. 


FIG, 2 


donkey engines, oil-well tools, 
foundry, forge shop, and shipping de 


partment 


engines, 


Most of us who have worked in ma 
chine shops and tool rooms all our lives 
are strangers to the oil-well tool industry 
In this part of the country it surpasses 
all other business in the manufacturing 
line 





AMERICAN MACHINIST 
When I first saw this work, it looked 
more like a milling job than a planer job, 
that is, the planer work did, but after 
working at it for over a year I am satis- 
fied that the miller will never supersede 
the planer on this identical work. In fact, 
samples have already been submitted to 
the milling experts of the East, who, after 
computing the time of operation, and the 
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FIG. 6. DOUBLE “UNDER REAMER” PARTS 


inaccessability of some of the operations 
to cutters, have advised us to stick to the 
planers 

I have seen quite a few reamers in my 
20 years in the shop, but’ the “under 


reamer” in oil-tool work is a new one to 


me, and perhaps will be to some of the 
readers of the AMERICAN MACHINIsT. The 
function of the “under-reamer” is to en- 


large or ream a hole large enough, ahead 





Side View. 


Set tor enter- 


ing Casing. 
FIG. 3 
“UNDER REAMER” FOR OIL-WELL WORK 


f the “casing,” as the casing is dropped 
into the drilled hole. There is no forma- 
tion too hard for the under-reamer to 
cut 

Sometimes in a deep well the size of 
the casing gradually diminishes; where a 
casing is 13! inches at the top, at the 
bottom it will be 3% inches in diameter, 


consequently several sizes of reamers are 
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used. The sizes we make run from 3% t 
1342 inches ordinarily, but larger sizes ar 
constructed to order. 

lhe reamers, together with numerou 
cther tools, such as comb sockets, casin, 
spears, casing cutters, casing blocks, cas 
ing hooks, hemp packers, perforators, rop 
sockets, rope knives, rig irons, etc., bring 
the cost of drilling a well, if it be ver 
deep and in hard formation, to a hig! 
figure. The “fishing” tools (tools for re 
covering tools that have been lost in th 
well), all might, perhaps, be interesting 
if properly described. 

The steel used in the reamer body and 
the cutters is very hard and contains a 
percentage of nickel. The 
forged under the steam hammer and most 
of the cutters also, but lately a number 


bodies ar 


of the sizes of cutters are drop-forged at 
the Bethlehem works and shipped by the 
carload to us. 

Fig. 1 shows the under-reamer com 
plete as it is in operation; it will be 
noticed that it is “collapsible,” as whet 
the operation of reaming is completed 
the mere withdrawing of the tool pushes 
the cutters against the “shoe” on the bot 
tom of the casing, the cutters collapse au 
tomatically and the reamer is drawn up 
through the casing. Fig. 2 is the under 
reamer with cutters expanded, as in op 
Figs. 3, 4 and 5 show different 
Now a study of th: 


z 


— 


eration. 
views of the reamer 











Bottom View 


FIG. 4 


Cutters removed. 
FIG. § 
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parts in Fig. 6, with reference to Fig. 1, 
will show the functions of the parts when 
assembled. The elongated hole in the 
the key, this key being 
actuated vertically by the mandrel, when 


cutters is for 


assembled, all together being controlled by 
a coil spring which draws the cutters up 
ward to their seats, thus forcing the cut 
ting edges to their greatest diameter. The 
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FIG. 7. CROSS-PLANING THE “UNDER REAMER™ FIG. 3 ROUGHING-OUT OPERATION FIG. 9 OVE )PERATIO 
small groove in the center of the bottom planer chuck for the cross-planing, which = such a degree ot ri untamed 
of the cutters, seen in Fig. 6, is a clear- is completed in two settings. A flat sur The planet ck is rarely removed trom 
ance for the evebolt, and is of use only in face AA is planed on two sides to a the pl ate! t any of the six pl inet thie 
setting the cutters This eyebolt is square shoulder, then the angle B is cut oil well tool department 

screwed into the end of the mandrel hav to 30 degrees. It will be understood that Fig. 8 shows the first part of the tinish 


the under side of the reamer shown in ing operation on the under reamer. This 





Fig. 7 is finished and the top side has is called “roughing out,” but the large 
just been “flatted (he angle C is planed opening is planed to indicated measure 

to 15 degrees. | want to state here that ments. On this particular size of reamer 
al! this planing work is done at a cast body, th complete time of planing 
iron speed; the tools are of “Rex” and = (roughin; d  dovetailing vas 
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bit lO DOVE \ILING Ht UNDER REAMER 


; 


ing the clongated hole; by pulling out on 








the evebolt the cutters close together, thus 


illowing the setting ring (Fig. 6) to be 








slipped over the cutters lhe reamer 1s 
then ready to slip into the casing. Fig 
3 shows the evebolt and ring in position FIG. 11 FIRST OPERATION IN| PLANIN ' . 
The eyebolt is removed and as the reamer ERS 
enters the casing the ring comes oft 
Space will not permit a description of the “Midvale” high-speed steel. All the mea tw 
‘Joint turning,” or drilling operations at urements on this class of work are clos« t t 
this time, as the planing operations are enough, if within 1/64 inch, but at th tock re 
most important high speed that mi bod I 
Fig 7 show thre reamer body t cutters ec p CC n f le \t 5 

















FIG. 13 HIRD OPERATION IN PLANIN( FIG j re I 


CUTTERS 
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( t 1 id , ( tric ( | ( stee] 
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: ihe Sy mane sree ‘ery. Useful Method of Hold 
A Very Useful Method o ol 
v nt of stock t ¢ ‘ L 
differs ing Work 
> { ———— 
l ‘ Y W , ' shows thi 
| ( ( 1) fe ] 4 
: . VU t Y rig worl Ider which ] 
: ; t . ci | rT Straig Laine Eng 
Company. S cuse, N. Y., fo ears wit 
ereat satist tio! 
Holding ings Ol pair of centers ; 
«al 
ommon oug ut it involves usin 
et: 
sho ie ther means, such is wedges Oo! JaCK 
~ us 
™~ to hold the work level, and it also involve 
Ce 
leveling up every. time Wit this ar 
n 
PCTI1C tte tie Lore centers 1 
S ‘ 
clr ed \ rt 1 nly hel secu! 
iv 
without tlockins n be turned ov 
. TC 
V1 1 nt 1 1 the A S1¢ wil 
‘ 
1 
, t . 1) lle 
} I j | 
} lhis ts n nly used for the work 
Lens Pian of Blade shown, but for all kinds of odd-shape« 
a on 
ront o , 1 
Vic Front Vie soces not be held rwise. TI 
- 
NDER( In W ead the cross-bar revers¢ S 
{ 
e ft i] ‘ t e 20-dee1 
] 1 7 
{ | | t ‘ nee end. [The 
te 
~ oe | 1) vl 1\ | Wil 
nder-cutting lst ee 1 </16 
1 wide on the cutting face is fed in 
deep ] noel fi } times n ‘ 
; er ul 
de 4A, after which the reamer is par 
1¢ 


tially loosened in the chuck and tilted, un 
til a level placed on the taper gage shows 
level hey another cut is taken on each 
ide, <1 4, even with a line scribed off 
trom the gage: this leaves a core that is 
then broken off and the rough edges are 


then smoothed up with the same tool 





(his core is seen in Fig. 10. Now at 
each stroke of the planer on this dove 
tailing operation, the tool must be re at 
lieved, or withdrawn slightly, and as each 
cut averages one hundred. strokes and = 


there are tive cuts to each dovetail, and 


tour dovetails to every reamer, the hand 








vat does the feeding moves the handle 
two thousand time [he operator stands 
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Surnaces to Anneal, Harden and Color 


Automatic Apparatus and Furnaces to Anneal and Harden Metals 
with Gas. A New Method of Coioring with the Gas Furnace 


B Y zs » L A K E 








1 1 ines 1 ll d VOrk aut { ! ) 
ticall semi uli iticall are found indaw i ‘ ( 1 
nearly every line of industry Until can be 1 ily tilt to slant the ting 
ntly it has been considered impra retort t requ eit] j 
ible to anneal and harden steel or other down, and thyps ise the work to teed forming \ 
etals with automatic furnaces or appat 1 ster or slow e ft \ 
tus, but now there are many different de nace body 4 is hinged on tl runnions / 1 thus | ling for varying 
ces for doing the work in this way i he purpose of t g it d at FR is , f of 
mong the machines built for this purpose 
e those f the American Gas Furnace . 
ompany, Elizabeth, N. J., some .of which 
re illustrated and = described «in this 
tick 
The furnace shown in Fig. 1, the op 
‘site side of which is shown in Fig. 2, 
designed for automatically annealing 
irge quantities of all kinds of struck-up 
r drawn work made in the nonferrous 
etals. It has a gas booster, by which 
e gas fed into the turnace can be regu | 
ed by adding subtracting the round 
sk weights at the top. It will average 
t least 600 pounds per hour of ordinary 
rass or copper cups or shells lhe out 
mut, however, depends more or less on 
he degrees of heat required to anneal the 
different materials, or the weight and size 
f the work 
The furnace body .1, solidly lined with 
rebrick, incloses the cevlindrical retort ( 
which extends from the feeding hopper ( 
the discharge end D The work drops 
ut from the door /:, either into a quench 
ing bath or other receptacle placed be 
neath 1 [his retort revolves upon the 














rolls 7/7, which are in both the front and 


rear, and it contains an inner spiral which FIM OPPOSITE SIDE OF FURNACE SHOWN IN 
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AUTOMATIC APPARATUS FOR QUENCHING 
[TANKS 

The continuous hardening of steel has 
been a proposition that has developed va 
rious kinds of apparatus for doing th« 
work In Fig. 3 1s shown an automati 
gas heating furnace that is discharging its 


work into a tank for quenching, that con 


tains a conveyer for removing it from the 
tank into receptacles with which it can be 


( irried iway 
[In Fig. 4 are wn two tanks. into the 
st one of which the work is dumped 
from the furnace for quenching and from 


there it is conveved to the second tank, in 


which the worl leaned and from ther 


1 4S conveyed to pans, trays other at 
ticles with which it can be easily handled 
around the shop 

These can be used for conveving metal 
articles through a bath of water, oil ot 
chemicals and while it was primarily de 
signed for quenching incandescent steel 
articles to give them hardness, it may be 
used for cleansing or chemically ccloring 
other metal articles, ferrous or nonfer 
rous, or for passing metals through a rust 
preventative bath and a variety of other 


purposes 


HARDENING ARTICLES IN BULK 


When hardening small articles in bulk, 
the usual practice, in quenching, is to de 
posit the heated articles in a receptacle, 


usually called basket, and then plung: 
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satisfactory, owing to the different pieces 
Many 
times individual pieces are also unevenly 


not being uniformly hardened. 


hardened due to one side being exposed to 
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stream and from the hopper, as shown i: 
Fig. 4, the work is fed through a per 
forated barrel, that inclines down to th 
other end of the tank, where it is picke 



































cooling liquid 1 he 
liquid which comes in contact with the at 
ticles in the middle of the mass has beet 
highly heated by contact with the sur 


rounding articles and the result is un 


ath in a continuous 


ENCHING ANK 
ld liquid while the liquid on th t 
sid tf the prec s become heated 
| his ipparatus vercomes these objec 
tions, as the work drops from the furnace 
into the quenching | 





IMATIC TANKS AS USED 








FOR QUENCHING AND CLEANING WORK 


up by the conveyer and discharged from 
the tank 

The perforated barrel revolves slowly 
to agitate the articles, thus bringing them 
in contact with the quenching liquid on all 
sides. The liquid is admitted to the tank 
beneath the receiving end of the barrel 
and as it becomes heated, by contact with 
the articles, it rises and is drained off, 

















FIG. 5. A SECTION OF THE CONVEYERS 


from the top of the tank, near the dis 
ge end of the barrel 
\t the 


pieces are picked up by the lower loops 
I 


lower end of the barrel the 


of an endless chain that is formed of 
huckets open on the inner sid [hev are 
ted by this an] dumped into a fixed 
ipper within the upper loop of the chain 
nd from there the discharge chute leads 


them away from the tank The buckets, 


section of which on their chains is 


shown in Fig. 5, are perforated so as to 


strain the liquid from the pieces hardened 
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Dous_Le TANKS FOR HARDENING AND 
CLEANING 
When 


coupled together and the work that is 


desired, two tanks may _ be 
quenched in one may be sent through a 
cleaning compound in the other and there- 
by made ready for use. For instance, 
work that is quenched in oil may be sent 
through a second tank containing some 
liquid that will cut the oil from the work 
and leave it clean, or a liquid that con 
tains chemicals, that act as a rust pre 
ventative, may be used in the second tank 
In fact there are several combinations for 
which the double tank is useful, and it 
therefore may be applied to different kinds 
of work 


| he hopper end Oi the barrel is m wabl 
so that it may raised or lowered to 
cause the work to travel tast or slow 


through the quencining bath as may be d 


sired. When the work needs to be con 
} 
t 


veyed to an upp oer, or a_ distance 
away from the bath, it may be done by 
extending the elevator to the place de 
sired lf the work needs to be carried to 


the floor below, the discharge chute may 


AMERICAN MACHINIST 




















be extended for that purpose Che tanks ‘ 
are also fitted with rollers so that they side the perforated shell. while the sand 
may be rolled under the turnace, or to any which separates from the work by going 
part of the shop through the perforations, is taken back 
\ floor pl f the iting furnace and ind the work rT it clear | 
, 
< 6'9 r 1 > 
Automatic Cleaning Tank 











48 





| Y N ote 
} 1] Place this Tank 4 below the 
Level of the first Tank 
| — 
} 
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= 











\ atic 
Automatic Quenchiug Taak 
Gas I ia 
- 
< - »~*« le 6 
Y 4 4 ean Machinis NI 
FIG. ¢ PLAN FOR OCATING FURNACE AND ANA 
he automatic quenching tanks 1s shown 1n work Is given its proper ior DY Keeping 
ig. 6 the furnace and sand at the proper tem 
ig. { I 
perature and adding the correct chem 
COLORING METAL IN FURNACES icals 
Another style of machine, that * used ” 
7 GUN ETAL FINISH 
principally for coloring metals, is shown ; INE 
in Fig. 7. This furnace is semi-automatic The black color retim illed 2 


7 
and in operating it a charge of sand and 
work is put into the retort; the furnace is 
then heated up and the work is revolved 
in this retort which rides on the wheels 
shown on each end of the shaft on the 
side of the furnace \ similar shaft is 
located on the opposite side of the furnac: 
and both are driven by the gear, shown 
in the center, and a worm 

The retort, as shown in Fig. 8, is mad 
of a perforated tube on the outside of 
which is a spiral for carrying the sand, 
that is brought forward by the work, to 
the back end of the furnace. On the in 
side of this retort is another spiral that 
moves the work forward. Thus the work, 
with the sand, is brought forward in 


OLORING META VITH SAN 
etal is that Is given tik stec 1 
small arm i well as numerous other 
kinds oO! work, has ed to the devel pinent 
f a gas-heated turnace for doing thi 
work [his color is given the steel, not 
nly for the purpose of making the dif 
ferent parts of a thing the same color and 
therefore have it pleasing to the eye, but 
it also acts a t rust preventative Thus 
the pieces that are handled by perspiring 
hands do not show the effect of rust 


if kept in a moderately dry place rust will 
not start torming 

[he work has to be heated to a tem 
perature of about 600 degrees Fahren 


leit and, therefore iny steel that this 


will destroy the required temper of can 


not be colored in this way. For all pieces 
that will stand a drawing temperature of 
Hoo de grees fahrenheit the col r will be a 
miform black, that will be dull on rough 
work and partially shiny on_ polished 
work 

lhe color is not in the form of a coat 
ing on the outside of the steel but a very 
thin layer of the metal itself is turned to 
makes it wear 


he ' ' lov na thy 
prope cr ) ind 

















FIG. &. KETORT WITH WORK AND 


SAND SPIRALS FOR FURNACI 





4156 


vell when compared with steel colored in 


Was 


CHE FURNACE 


lhe special furnace for giving steel the 


arbonia’” color, which is the name that 
finish, is shown in 


ig. 9 The outer shell D of the 


is been given this 
furnace 
lined with tire brick and this is heated 
the gas. The round retort, the open 
g of which is shown at H, is placed in 
ide of the outer shell and this revolves 
m 4 wheels, two of which are at each 
nd of the furnace, as shown at E 


In Fig. 10 1s shown the opposite sic 

















URNACE FOR PUTTING ¢ N METAI 


FINISH ON STEEI 




















OPPOSTTE stipe OF fF RN ACH SHOWN 


N Fi ) 


nd end of the furnace and this shows the 
evel gears, sprockets and chain that ts 
sed to revolve the retorts by a belt from 


the line shaft 


Vents are provided fool ie 
as chamber at Ao and the burners are 
lighted through the shdes J J 

In operating the furnace a IXture t 
larred = bone ind carbon 1 equa 
rts, by volume, tseput into the furnace 
hrough the open end // Lhe work, 1s 
en put in; the cover / used to close thi 
le and the whole muss 1s revolved 
tort, until the work has been thor ohly 
olored \ thermometes cated a 
the We . ; —_—— 


pends Upon its werght, 
sions and this is best determined by 
run Work that is hi 
does not pack closely can be filied into the 
retort to a level with the 


entrances 
tumble castlhy 
quantities 


taken out to 


time ana the 


tained, 


the same heat and time for 


clippe Ts 
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even throughout the coloring 
When the work is thoroughly 
colored, the furnace is tilted by the handle 


this ke pt 


process 
i. so that the work will fall out 


MATERIALS Usep anp Work DOoNE 


Che charred bone must be well charred 
and for that reason the company is selling 
the bone to supply the furnace. The car- 
bonia is a chemical in the form of a liquid 
that is made and sold by the company 1n 


keep thy 
standard. It sells 


order to mixture at a given 
at 50 cents per gallon 
and hence is not an expensive proposition. 
Che charred bone is not an item of much 
expense, as it can be used over and over 
The gas and air valves are regu- 


lated at B and C 


again 
and when once properly 
set the furnace can be kept at a uniform 
temperature throughout the heat. 


[he quantity of work to a charge de 
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Rethreading a |#?-inch U. S. 
Thread with a Pipe Cutter 


By Ovp Timer 


\ trolley car was pulled in at our ¢; 
barn with one motor disabled. Owing t 
a defective lock washer, the nut (134-1ncl 
5-thread) holding the pinion on the en 
of the taper shaft of the armature ha 
worked its way loose, until held fron 
dropping off only by the side of the du 
pan, or gear casing 
miles of travel und 
effectually 


thread on the end of the armature shat 


A good many 


these .conditions burred tl 


so as to unfit it for further use until tl 
thread was recut. 
were | inch R« 


+ 


Our largest dies 


pairs had to be begun at once, and as per 


ordinary railroad systems, quickly Re 

















shape and dimen 
a trial 


ght im weight and 


bottom of the 
at //. Work that is apt to stick 
buneh or clog or is too heavy to 
should le 


Samples of the 


ovether, 
treated im small 
work may I 


observe the color when 


new batch is bemeye treated, but after the 


degrees of heat are ascet 


hatches can le temper colored 


without sampling because they all requir 


giving them 
certam color 
Samples, 


which show thre Variety ct 


work that is being colored by this’ pre 


~*~ . 
ess, afe shown in Fig. 11 \s wall |x 
en they vary fre gun barrels and parts 
f smnall arms, to pneumatic tool handles, 


spectacles buckles, chains, bits, 


hinges Vire 


SAMPLES OF WORK GIVEN THE GUN METAL FINISH 


gretting the want of a lathe, | propose 


using an ordinary pipe cutter, which wi 
proceeded to use as follows: 

The pipe cutter was of the three-wheel 
variety | had it placed on the end of the 
shaft where the thread was good, two of 
the cutting wheels at the bottom, the top 


wheel, with the addition of a washer 


aw 


heing placed slightly out of line (or st 


vered) from the two lower wheels 


Che pipe cutter was then with great car 
adjusted to the good thread and carefully 
method effectually 


worked ahead rhis 


cut the thread to the end of the shaft as 
required \ spare 13q-inech nut was thet 


taken and four slots eut across the thread 


longitudinally with a half-round file. thus 


making an cx tempore dic 
lhis, with care, elbow grease and lubri 
cating nl, ! nished the rob The proper 


nut went on QO. K., a little tight fit) cet 
tainly, but this is just what we 


lime of operation, 40 minutes 
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S. ° 
er Practical Letters from Our Readers 
A Round Table Discussing Details of Modern Machine- 
ur shop and Drawing-office Methods, Practice and Economy 
ing ft 
inc] 
WE PAY FOR USEFUL IDEAS 
s Ct 
™ 
n - ° . , hes F and piercing the staple holes rill 1 driven i , 
ie Tools for the Production of Staples rnches / and G ple hol . s show ese pi 
; ; nd serew holes respectivels nd punch erve to ahi with ind also t 
; (he drawings herewith show a set of // separating the blanks, so that after the springs show! ut against them. ft 
ols which were designed for the pro first blow a finished blank falls from the opening the dies when the cam is mov: 
¥ duction of staples, such as are shown u press. It will be seen also that the blanks from right to left I cam is held 
lig I and scrap fall 1! separatl« place S, only position by its ] wer part which engagt 
on The blanking tools are shown in Fig the scrap going through the die, the with Y. From this it will be understo 
: 2 and are interesting because of the tact blanks falling into a box at the side of the that the dies ! cam are all held in 
that they produce a blank by means of press bolster by tl rew ( 
R what are really piercing punches Uh When the screw holes have been countet With the staple in position the blank 
4 stock, which is known as hoop iron, pro sunk in the drill press, the blanks are assem placed o1 : ed ends, t punch 
Ri urable in suitable widths, is fed through bledin the handpress, by the tools shown 1 Lrought dow1 d its lower part being 
I l ed \ ne spring I ( 
—— eb nk Ice s or the s pl 
~ ti tur "at A } 
Be punch t ow t 
ends ‘ | which p eX f 
| | c ¢ ds | ( ‘ T cave i 
FIG 1s ine ‘ 
L | , Wil “g V’ ‘s a wa | ? 
| | | 
\ G G ‘ | late \ x 
G A ( \ N ‘ 
H F — 
G B\ TET 
| Cow E 
\ hol. Orig nl , 











A staple viii e les nvet 





















































Punct 
‘ Mg | 
: “ install yf \ ‘ 
1 TT 
Ld cad > Foe | i 1 | 
ie + + Ve x w 114 “ 
ies > } > } 
33 i! i F } big swe t 
= S| t if ; 
+ _ o the « ipl . 
a } | drawing it wall be n that tl hixtur 
I nsists practicall f ty — wh 
F aes A 4 | t : : _ wat 
| Th ; ; 1, ad « a OS So Meee 
B f al e ¢ il ( WW cic Ww Da 
[“}—-—+aaam | ! ' F ' 
fie =e) | D A nd the upper, or holding part 
| ) ‘ , , 

1) | ! j | Kiera 1 iking . TlGe Ss pt rs ! 
a — ~ featur gal by sists of tw Dt ers vl 
+2 ee 10 © Plan of Die &) ——. \ . . , 
— | | ~ OS4 oth t wht vray iron 

FIG. 2. Blanking and Piercing Tools FIG. 3. Assembling Tools recessed ’ Ta | Bois ttt 
im vw 1 
t reces ld 4 ywosition by 
POOL. FOR Hit ROL CTION Of STAPLES cent! il . tides crew \t rhe side 
aL 4 ( Is led ind 
he gage ‘n the stripper, far enough to lig. 3 L hese ssembling and = riveting piece i ill Irive in On t 
cover the large hok in the dic, a piece tools are shown close 1) 1 woitl dersidk is milled aw 
f the stripper being cut away as show! staple in position ready to have the blank n both sid f its diamet 
enable the operator to see when it is) put on, and riveted In operation, wait! s half the } te1 f the drill 1 
the proper place, this being shown o1 the tools in th pen position, the staph | holding mrt is mad ip ria 
he drawing by line © J). Liaving tripped is placed in positi ul the dies closed — pieces ‘ Chi h D 
Tie press, thy perator passes thre stocl by me ins ft the can | \s wil be se } ] ll dl s WW 
long until it reaches the ftinger gage. the construction of the dies is simple, but he elevation t right d:1 thes 
a el : , 5 ; : 
vhich is not shown here, it being attached at the same tt rv ettective Lda } f Ii tte 
» the press itself; the hole /¢ in the strip is fixed to the bolster ly singh ew \ 
1 low th nger to operat tl ( Die J) is turnmished with two pins of hi i . 
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ever, are not shown here, their duty being 

pen 1) and é: when the cam permits 
lwo angle plates G // are also secured to 
dD Ihese sery to keep in the springs 
it the one end d carry cam /° at the 
other [he piece J is a tight tit in the 
channel machined for it in B, and also is 
hixed there by ad crew 

the four pieces of drill rod in D and 
i}, besides grinding the part /:, form the 


location of the staple itself; a seat was 


also formed on the 
and £, to prevet 
} 


although later this was found to be un 


adjacent faces of D 
marking of the work, 
necessary. In operation the fixture is set 
up in the drill press with one leg of th 
staple in line with the drill spindle, which 
carries a hollow mill, and with the part B 
abutting against the pin ( One leg hav 
ing been reduced the upper part is re 
volved about its axis until the other face 
oft B abuts aginst the other side of the 


pin lhe second leg will now be in the 


wk 





be seed 
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IXTURE FOR REDUCING STAPLE ENDS IN THE DRILL PRESS 


correct position to be reduced. Irrom the 
drawing it will be seen that as D and E 
do not come close together, and as the 
work rests on the four pins there is no 
place for the chips to lodg« and inter 
fere with the alinement of the work, 
neither can anything get in between 4 
and B as, with suds running on the work 
the chips will be washed away. The lever 
serves to operate the cam, opening and 
closing the dies, and also moves the dies 
from one position to the other; it 1s held 
by the operator in the two positions with 
me hand, while the hollow mill is ad 
vanced by the ovher 


ind W. L 


1 


ondon, Eng! 


FULLER 





Pulley Crowning Attachment 
The attachment illustrated by the half- 


tone, Fig. 1, which has proved very simple 














FIG. T. PULLEY-CROWNING ATTACH MENT 


for the crowning of belt pulleys, was de 
signed and constructed in the machine 
shop of Gebr. Heinemann, St. Georgen 
(Schwarzwald), Germany. 

[he principal part of the device is com 
posed of three pieces: The tool holder 4, 
the tool slide B, and the lever C. The 
tool slide B must have a small amount 
of motion to and from the work, or pulley, 
while the entire attachment moves across 
the face of the pulley in the direction of 


its axis 





—— 


om4 A __ —. = 
poy — as 


j A 
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FIG. 2 DIAGRAM OF PRINCIPAL PARTS 0} 


PULLEY-CROWNING ATTACH MENT 


[his motion is accomplished through 
the lever C. It has a circular slot (se¢ 
Fig. 2), described from a center which is 
not the fulcrum point of the lever, but 
located nearer to the slot than the ful 
crum point. Thereby, it is seen, the above 
mentioned motion forward and backward 
can take place, for in the circular slot is 
located a roller on a suitable stud which is 
fastened into the tool holder. 
of the rod S, 


By means 
which is fastened to the 
lever, the lever is given a swinging motion 

The length of the motion and thereby 
the degree of the pulley crowning is de 














te 
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termined through the setting of the stud 
D in the graduated slot in the lever. 
Gesr. HEINEMANN. 
St. Georgen, Germany. 





A Blackboard Drawing Machine 


A few years ago an instructor in draw- 
ing and other engineering subjects felt 
the necessity of a means of accurately 
representing objects and diagrams on the 
blackboard. Ihe 


accompanying photograph was _ therefore, 


machine shown in the 


designed and built and has proved very 
uch work 


most entirely of woced, the cross piece and 


satisfactory for It is made al 
connecting screws being of metal Che 
wooden disk, to which are fastened the 
graduated scales, is divided on the front 
face to every live degrees and can be 
loosened and adjusted by means of the 
large knob shown 1n the center. A string 
ittached to the upper horizontal arm near 
the disk passes to the ceiling and over 
some small pulleys and has a counter 
weight just sufficient to balance the ma 
chine [he upper ends of the vertical 
arms are attached to a board which 1s 


hinged to allow movement out from the 


blackboard when it is necessary to move 
from one portion of the blackboard to 
another this machine has been found 
exceedingly useful in such subjects as 


descriptive geometry, where the successful 
demonstration of a problem depends on 
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the machine. 
tical arms are ten inches apart and those 
of the horizontal arms eight inches apart. 
This gives a sufficiently rigid construction. 
[The arms are of hard maple %x2™% 
inches. It appears from using the ma- 
*h 


chine that arms two inches wide would 


be rigid enough Che graduated disk is 


he pivot pins of the ver 


101 


Truing Up a Bent Wristpin 


Not long ago our engineer attempted to 
start his engine, the shaft went halfway 
around and stopped suddenly. Upon in 
vestigation we found that he had neglected 
to let the water out of the cylinder. We 


also found that the crank disk which was 














sSLACKBOARD 


the ability of drawing lines parallel ot 
perpendicular. Since designing and build 
ing this machine, which was some years 
ago, I have noticed that the makers of a 


drafting machine have 


arranged their 
machine so it can be used in a similar 
manner. The vertical graduated ruler is 
about twenty-two inches long, which will 


give an idea of the other dimensions of 


DRAWING 

seven inches in diameter and 1s cut away 
the front tac so the bearing comes 
the outer rin giving large re 


sistance to turning lhe knob is of wood, 
three inches in diameter, and with a 
metal center threaded tor the square- 
headed bolt coming through from the 
back of the disk. 


Bozeman, Montana. Geo. B. Cooper. 








keyed to a 19-inch shaft was sprung t 
such an extent that it required extensive 
repairs The key used in the disk was 
only two inches square, whereas it should, 
for that size shaft, have been five inches 


wide by three inches thick, or two keys 
two and a half inches square should have 
been used on opposite sides of the shaft 
The disk had been shrunk on and could 
not be removed, so to make up for the 
deficiency in keys, we drilled six holes, 
half in the shaft and half in the disk, to a 
depth of 12 inches. We tapped these the 
full depth with a tI-inch standard tap, 
forced long screws into these holes and 


then cut them off flusl 


The wristpin was also bent so badly that 


it had t e trued up and to do this we 
took the saddle and table from a plain 
milling machine and attached it securely 


to the bed of the engine in such a posi 
tion that when the head of a “Blaisdell” 
engine lathe was fastened two it, it would 
be in line with the wristpin, but level and 
square with shaft of the engine The 
wristpin was eight inches diameter by 


ong \ bar of suitable size 


~ 


12 inches | 


and length was fastened to the faceplate 
of the lathe. In the end of the bar was 
a slot into which was inserted one of the 
various tools necessary to do the job. We 
also faced the inside shoulder of the pin 
as well as the pad on the crank disk, all 
of which was done in a very satisfactory 








Wi 
time and hard work if we had drilled 


manner ild have saved consider 


‘ ble 


Wat 


the holes in the end of the shaft and 
milled off the ends of the screws we 
forced into them, with a lathe head, but 


this did not occur to us until they were all 


lrilled with a ratchet drill 


We used an electric motor to drive the 


pindle of the lathe and the screw of the 
milling-machine table for feeding the lathe 


Re ferring to the 
B is the 
is the saddle of the milling ma 
is the table, -: 
attached to the 


ead forward and hack. 


j 


illustration, .f is the crank disk, 
vristpin, ( 
chine, D 
is the turning bat 
plate of the lath 
The motor, which does not 
the floor. It is belted 
the lathe 


is the lathe head, 


face 


show, Is on 
to a countershaft 


head 


t is obvious that this contrivance can be 


nd thence to shown 


as 


ised to good advantage on many other 
epair jobs 
Davton, Ohn H. i. Curtis 





‘Two Carriers and a 


Burnishing Tool 
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Illustrated herewith are some of thi 
inv special tools we have made and FIG. 2. WAGON ‘FOR 
l 4 > 
wine 7. 
a | k ; 
ion” ae 
; vs ; ‘ 
4 “Hi 1% 
1% 4 
7 i! + - 
} ee 5-1 = 
| ms tS 
~s y > 
sae 
Lt 
" rl 1 
f } 
i i. N 
t.e + 
< o t* mm Mach “at, NF, ’ 
mN 7 \ LING RIN N aS — 
oe «Ce 
iNOW DSN 
: . ‘ , ~ 
nd very usetul m the Southern Pacit ' 
’ | | s¢ o ' 
Railroad shops at Los Angeles. Ca lirst tion at A 
ve have a driving-box carrier, which has 
2 Material Wrt. Ir 


roved a great favorite in the moving of 


Iriving boxes trom place to place about 
| | 


he shop, as necessity requires while being 


andled by the different departments 


\nvone who has tried to handle a driving 
wheel box on the ordinary shop. truck 
knows what hard job it is and wall soon 
ippreciate the isc of a carrier of this 
ind It has another advantage, in that 
t can always be found, for it ean be used 
no other kind of trucking his cat 
ler Was suggested by machine foreman 
J Herbox k r ind designed bv veneral 
ne foreman G. HH. Goodwin 
CARRYING Dh WHEEL TIRES 
Lhen we | adriving wheel tire cal 
I which Wiis ils le signed by \Ir 
ioodwin, and while it was not the first 
built, we ever seen one illus 
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BURNISHER 
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JOURNALS 
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—— _ ——e -_ | 
im in Mac Vi 
CARRYING LOCOMOTIVE TIRES 
trated and it may help some of your 
readers who have much of this work t 
do This carrier and a tire of th largest 
size can be handled with ease with thre 
or four, men, while the old method 
rolling tires requires six or seven met 


with the ever present danger of injuring 
some one 


all that is 


gives in detail 
\< 
will be seen, the wheels are built up and 
be Our 


been in year 


The drawing 


necessary for the building. 


can made in carrier 


the 


any shop. 


has service over a and 


wheels are in just 
built Che 


as good shape as when 


tire is hung on the pins 
shown 
; 
Ke 
Me H iL 
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if \ Rotuine Toor required with the certainty that a better cut thread when replaced in the holder 
[é Next we have a burnishing tool for job will result While the spur G on the bridle may not 
a - driving-wheel journals, with three rollers, Fig. 1 shows a side view of the tool be absolutely necessary, | have made mine 
|| designed by Mr. Herbocker. Most roller partly in section. Fig. 2 shows a part of that way so as to give a longer bearing for 
burnishers are set,in a jaw, making it use the forging which will be seen to, in gen the cutter to rest on, and in conformity 
: less for burnishing next to a shoulder. eral, resemble the old form of gooseneck, to the bearing on the holder at ¢ It may 
tain This tool overcomes this difficulty by put- but at the front end has an extension ¢ be imnmecessarv 1 add that the holdet 
| ting all rollers on the outside of the frame which might be readily taken at first sight should be nicely spring tempered at D 
| ; : ’ 7 ‘ 
tH and thus allowing the rolls to go into a to be the cutting point This projection, as is the u practice with the old 
1 corner without any trouble \ smaller however. has a V shaped in its under side e@ooseneck tool, in finishing cast iron, the 
tool of the same style has been built for to take one-half of a piece of high-speed et screw /. should be set well against the 
. i burnishing piston rods and both are giving = steel (I use 3/16 square) rod K after the tter J is clamped to the 
ig excellent satisfaction In Fig. 7 this cutter is shown at / as holder, so that the neck of the holder D 
3 > Los Angeles, Cal EirmMo N. Owen ground for a thread tool, and in J as. will exert a strong pressure on the cuttet 
. ee ground with a broad point for cast-iron blade base agaimst the washer A his 
, on ; , ceca | = " turning on S 
tao An lngroved G L Tool ishing. ‘These will illustrate the idea, should also be done in turning out fillets 
.s n mprove oosenec 00 . r other br l-point work, such as ftinisl 
~ >) ~ 1] i ) ie ‘) ‘ . ‘ ' ’ 
Piec Che base f thi tter abut n a thick ” on a . . n . . “ 
™ a leather washer N, made slightly larger in "8 Work In the plat r shape In 
cunehe Lhe tool herewith illustrated | have diameter than the nad ot the cutter. ind thread cutting i generall sect Une CTCW 
ised for some time, and have found it resting in a recess unterbored into the well up in taking the roughing cuts, which 
P 11 " ; ' ricinol ] ; le 
much superior to the old form as usually tool body, as shown in Fig. 8 at O. which will « SUPrprisingiy heavy to be 
made. Instead of only one cutting point, is a front view of Fig. 2 after the V has taken wit t chatter or digging in, even 
any number of points can be used in the been planed At the ttom of this recess On the softest steel, and after the thread 
same tool, adapting it for many uses where is fitted a steel washer S mown at VV. in Is neal ( t take ut the cutter, stone 
the ordinary gooseneck is not commonly Fig. 6. resting against drill-rod_ shaft aretull C Page eeds it, then 
eplace lack tt tl screw 
Tie 
Iting will le urate 
et, NF ' 
et 1 « 1 l ( pt 
( 1 | 1 ! | il d cut 
a t 1 xceeding difficult 
ei K 7 ) eee 
N —S. 





Value of American Machinist for 


‘Treatment of Steel 














‘ 
(et 07 ( ( SSil tor 1 
Ins FIG. 2 v ; 3 - ; pra RE al 
( ui ‘i CW mers ACTIVITN i ppilig 
As SSeS GSAS TO into a shop one day to talk with a superin 
( 1 \ (| Ki \“ ‘ ‘ i 
sed lhe lite of the commen tool is) which extends throug ole made pi igh-speed ste Hi, 
limited to the length of time the one point allel with the shank of the tool, the set 0 gay (J use for them. ~ expert 
will last, and then a new forging must screw /. having sufficient movement 1 ence PD , ' did t vive . i vl 
be made, and all the work done to produce take up successive grindings of the cutter pesults as carbon steel It seemed im 
i new tool, while with this new form points when worn up to the holder ./ possible t nvines m that his method 
while it costs a little more to make in the the blade / 1s clamped in position on thre ft treatm was wrong, neither icl ye 
beginning, only the cutting points have to point of the holder t ¢ by a bridle communicated with the agent of the man 
be renewed lor thread cutting it has made of tool steel Cleft: soft). as show ufactu btat i ew of the sub 
vreater stability and less liability to spring mm bkies Zand 4 in Fig. 3 the location cect. but ince then Set thisone oll 
iway from the lead and distort the thread of the end Eo of the holder of is shown, is failure | asked him af he took the 
neles Within certain limits the spring and the square hole in which the cuttet VMERICAN \MP\CHINIS nd he said no: he 
rmming the neck of the tool mav be ad its is shown at / The side walls of the anil 
usted to sui the differing conditions bridle, as shown at &B. should be of sufh Wher AMERICAN MACHINIS m 
nder which such tool must often be cient thickness so the will t breal we 2 1. § Volum - - 
ised \s a cast-irot nishing tool it 1s trom the strain iused by the set screw #/ vith t rtic] he lreatment of Hig 
superior whet ised with a cutter havine , lamping the blad into the V on th weed Stel aida si cnr ( him 
broad point, and cast iron may be turned older, and at the same time not unduly to rea Cis titi: Untied a 
planed with it leaving ‘ nely polished ivVV as it will interfer 1! utting up tI hou d Live 1 contained 
irtace without the use of files or emery shoulder he set rew sl ld be case had resulted the high-speed steel being 
nt ! rnin lets on either ast irdened. and pains ken ft ninake good ut i : ‘ ‘ ralve ofhartions 
r stoel. 1 ve found it better 1 of the whol vill pa sis ‘nial 7 ar 
. ools sed thts ) cond lis 1 cit cl ‘ ike " ) t 1 ' \ WERICAN 
St is it will not ter whet iking t when cutting t s wit thy SUT MIACHINIS , shy dineumnaiedl 
broad cut, and for small fillets the itting ance that after being stoned they wall come The super, howe, did not consider it 
int mav he ground he ex shap vaaick int ¢ proper | ‘ ! ec , 
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single copy of which had proved of great 


value to him and a saving to the company 


whose interests he is supposed to have at 
heart 

In the summer of 1908 I had to call at 
a little machine shop in the country. The 
of the AMERICAN 
a cord, and | 


proprietor had a 
MACHINIS!1 


marked: “That seems to be a sign of pro- 


copy 


hanging by re- 


gressiveness. He said, “Yes; that’s a 
very good number; it’s got the way of 
treating high-speed steel, and | put it 


there to be handy when we have to do that 
kind of work 
What a 


It has always been 


contrast between the two men! 
a surprise to me how 
good toolmakers could overlook the 


this 


many 


valuable features running in paper 


from week to week, men who were getting 
from $3.50 to $4.50 per day, yet failed to 
the advantages in keeping 


see obvious 


posted in the progess of their own line 





South Acton, \lass BEN ACCORD 
’ 
A Valuable Patent ? 
Did you ever put a pertorated wate! 


pipe along the ridge pole of your house 


nd when you saw a thunder shower ap 


proaching go out and turn the water on 


so the lightning wouldn't strike the hous« 
No? Well, did the 


1 your house 


you ever line root 


with electric fans so that 


when you heard the muttering of thunder 


in the distance you only had to turn a 


a riot of breezes boisterous 


the 


switch to send 


aforesaid roof for 


Oh, 


v galloping over 
protection against lightning? 
the 


Crazy? 
You 


\merican 


no, trouble is with vou need 


lessons from the 


Your 


been sadly neglected 


to take 


patentee education has evidently 


You ought to know 


that the hot sun beating down on a roof 
is the cause of a column of hot air rising 
from such roof, and hot air being rare 
fied, such a column offers a path of least 
resistance to any lightning that mav_ be 
lurking neat 

Don’t think, however, that you will try 


yne of these schemes, or take your garden 


hose to break up this dangerous column 
of hot air the next time you see a thunder 
torm swooping down upon you and your 
little brood, for if you do you may be 
ued for infringing a_ recently issued 


United States patent which describes both 


f these methods The first claim reads 

“The method of protecting buildings 
from lightning, consisting in keeping the 
roofs thereof cool.” 

Old Pluvius often sends some rain along 
ahead of the lightning in the ordinary 
course of his business. What will he do 
now? It looks as if he would have to 
prove previous invention, or a two vears’ 
public use, or else give up this part of 


his program for the next seventeen years 
The lightning-rod man is gone, but here 
is his successor close on his heels 


Lowell, Mass 1.D.K 
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Grinding the Lobes on a Cam Bolt 


This fixture is for setting and holding a 
diamond to shape emery wheels to any 
from up to 14-inch radius for 
the purpose of grinding the lobes of cam 
bolts 


Fig. 1 is a 


arc zero 


cam bolt made of machine 


steel case hardened [he variation in the 


lobes after hardening is considerable, and 





























make each 


it is necessary to grind them to 
ct alike 
We will now set up a ci grinder to 


Che 


itter 
erind such a cam bolt as illustrated 
ire is a segment of a one-inch circle 
First of all 
done in 


we shape the emery wheel; 
which 1s the 
Set C so that the graduation mark / lines 
up with the zero mark on A. Then put 
seeing that the diamond 
and lock with the set 


following manner: 


the diamond in 4, 
point rests on C’ 
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September 9, 1909. 
screw B. Take oft C, and bring the dia- 
mond in contact with the emery wheel, 
Swing the diamond 
with the 

shaped 


using the screw D 
slowly and keep it in contact 


emery wheel until it has been 
Leave the diamond in the fixture, for it is 
the wheel 
from time to time. The next thing to do 
put the bolt 


and connect it to the index plate by a 


necessary to true up emery 


is to cam between centers 














FIG, 1 
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\M 


special dog. Line the cam bolt up with 


the emery wheel, make one cut across and 
back and then index on to the next lobe 
The cam bolts 
from 


and so on, until finished 
ground in this fashion vary in size 
% to 3 inches in diameter, and the num 
ber of lobes increases with the size of the 
cam bolt. 

E is for lining up the fixture with the 
different-sized emery wheels. 

New Haven, Conn Joun R. Jarvis 
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he dia- e e . ° 
om Discussion of the I rev1ous uestion 
amond 
th the . : 
haped Letters from Our Readers Showing How Many Men of Many 
rit is Minds Look upon Various Subjects Opened up in Previous Numbers 
wheel 
oe WE PAY FOR THESE ALSO 
enters 
by a Automatic Train Stops railroad signal men have not agreed as yet floor at this stage, but have never once 
_ as to which system has the most in its found a hollow piece among those which 
: favor, hence the lack of uniformity At were unmelted. I have also seen a great 
I have read your article by Mr. Redfield, in . ‘ 
ee ; some future time there is no doubt that number of ingots cast when the pot has 
on page 278, describing an interlocking , 
some one scheme will be decided upon as_ been well “over head,” but not thoroughly 
switch and signal plant, and would like to ; ; ; . 
, the best and will then be uniformly melted. Such ingots are always broken 
add a little to it. In the last part he . ; : 
; ; ; adopted.—Ep. | up and should, if Mr. Blackiston’s con 
speaks of the automatic lever for “break a ' = 
7 : tention is “invariably true,” always show 
ing the train pipe’ which sets the ai : 
, a cell of the unmelted charge filled with 
brakes. This works all right on an elec Melti £ Steel ; ; al , Rested tn tie 
: the meited material, aS indicate 1 
tric railroad, where the simple act of tak elting of Stee from the Interior . 
. , - cut herewith, whereas the unmelted pieces 
ing the hand from the controller cuts off —-- - 
: B ld + are, so far as my observation goes, al- 
the power. ut what would happen if the , ave és ' 
/ : : PI In the AMERICAN MACHINIST on pag ways solid. If hollow pieces are found it 
air brakes were set on a heavy steam 72 ;lackis “es s hi ’ : . 66 ” 
i 1 tl I ff? O72, Mr. Btackiston introduces to us: Ais is always before this “over head” stage 
train and the power not shut on: “ece “over r.. “th: el c < . 
Anotl . hicl HOOE SEROPNEET, WE, Wat SiON, QUEEN is reached. This, according to paragraph 
Another thing which seems strange is > gener: lief rariz . : 
that tl : : ] . m neral belief, invariably melts five of the article referred to, appears to 
la rere 18 not a national or even an ‘ . ‘rior.’ S§ F< ‘ > ‘ : : 
“ : $ at! ) : from the interior So far, at least, as have been the state of the charge in which 
international law requiring signals on a ack s conce > is “dis + 
Is t I , ‘A : k — oe SS oe, di Mr. Blackiston’ found the hollow pieces 
roads to mean the same A man knowing “overy” ry gor : f . , . 
} , | , ; , ; ad covery 1s not a verv go rd illustration ot After reading Mr Dlackiannn . egtiche 
the signals thoroughiy on one road 1s use , rre’s - < . _~ a e , 
enh Lemierre’s great saying. The recent di [ looked over the scrap heap and found 
less on another. Take the case in the ; } 
. . : : two pieces of steel scrap fused together: 
article which refers to the Central Rail = . , ae 
1 of N hicl LTT tt one of these had melted from the inside, 
road of New Jersey, which uses white . , 
“ is 2 . sa ‘ —_— but the other was fully half melted away 
clear,” red “danger,” and green “caution f : 
. ne f from the outside. so that one might infer 
The Interborough uses green “clear,” red # , 
« f that the melting does not invariably pro 
danger,” and yellow “caution i 
. s , : ceed from the inside even when the scrap 
White is also used as a danger signal, | y 
both ; en ; is not fully immersed in the bath 
pth in the inter “King ants and as ; } ] f 
' sn P : ee oe With the explanation given of this 
hand signal. I understand the reason for | 
his 1 ' curious behavior I am quite in agreement 
this latter is that 1f a glass -e broke f J >] 
: 1] " Se satasg roken in When. however, Mr. Blackiston states that 
a signa YOOX, Sav, « ‘cautior velo if } - . 
E ld sl - _ ell J he does not know if this 1s true of the 
vould show whit danger or i red 
; are re i _ bessemer process, not having tested it t 
) were broken it would still show danget ; , h: 
ie , \ his entire satisfaction, he 1s somewhat ur 
in the ntral of rse ‘ ed l 
ge we = 3 ae intelligible as the converter ts always 
were broken it would show white, mean : : , , ” s 
f charged with the molten material If 
ing a cleat tra i 
Amott however, he refers to the addition of scrap 
nother thing, and hich shows t ae a 
lel a — oe ee to cool down the blown charge, then it 1s 
1OW detlicat 1s SVS 1s i the “~— 
“eeapaey the sy a that tl Scien te x,y, Quite certain that the melting proceed 
breaking or short-circuiting of a wire will ss from. th utsid 
hold up at a y 7 mo SECTION OF INGO SHOWING SUPPOSE! a 
ee er Oe sealeiatsitaiis- dnleaeaieaaial Sheffield, England \ W.B 
metal across the rails will also bring VAI E ( 1¢ 
a train to a stop — 
Ne ‘ork Cit NSO oO s probablv mad | ms a 
aw Faas Cay HERMAN JONSON covery was probably made by the first Mathematics and the American 
[The effect of applying the emergen observant steelmaker who turned out a ve ee 
s 
brake on a train drawn by the most pow defective pot before the steel was quit achinist 
erful steam locomotive would result in melted This is a frequent occurrence _ 
almost immediate stoppage even if the and, therefore, the subject of the note re- Your editorial, on page 172, on this sub 
: steam were not shut off. At high speed ferred to must have been discussed more ject, seems to be compelled by mis 
this would probably result in pulling out than half a century ag At least it was understanding. Since the misunderstand 
ilmost everv drawhead, but it would known thirty years ago in the furnaces ing i a f long standing and general 
nevertheless accomplish the desired result where I worked as a boy ptance it will probably b long tim 
stop the train. Furthermore, this serious Mr. Blackiston is also not justified in before it is straightened out, but the at 
L damage to the rolling stock would mak« saying that the steel invariably melts from tempt is worth while he difficulty that 
every engineer extremely careful to ob: the interior; it does not | refer to is that most people look on 
signals In the manufactur f steel by the mathemati in end instead of a means 
5 As to a uniform system of signal-light crucible process thet state known as, This applies equally to tl f your read 
ors, red danger, green caution, and “over head,” that is, to say when the ers wil bject to vour mathematical arti 
vhite clear constituted the original get melted portion entirely covers the pieces. cles and to the professors of mathematics 
rally adopted plan. Since then some rail remaining unmelted \fter this stage is in our technical college 
roads have thought to improve upon this reached any piece got out of the pot will Mathematics, as it is taught, 1s some 
by the substitution of other color schemes be solid, and, if left in the pot, each piece thing weird and fearful and surrounded 
for various reasons, some of which Mr. will melt from the outside. I have seen with deep mystery. This state of affairs 
Jonson himself gives All the different scores of pots turned out on the furnace may be due to either one of two reasons: 






































































































































































































one, that the professor ; not know his 
! ics as neans to an end, the 
ot that he feels that the traditions of 
his p ession. de nd it certain de 
gree of myst Ud surround his work 
( vil int for the lack of 
ID vinik u ubtedly id le 
twe ic ical 9 cil s ind 1 the 
< We Wl Dp | mat! mat 
I TW ( \ 1d sulting 
i fad ] ( iT essors < \ 
to « it en putting 1 ) exam 
nat \ ( Lice has less than 
a ur for lution, you can al SEK 
that the navy be dorma dislike for 
t much mathematics in certain quarters 
vy part, I have been up and down 
the hill | was taught mathematics just 
everyone else is taught | liked it 
pretty well, but as soon as [ got out in 
commercial life | forgot as much as pos 
sibli lhen I found that | needed some 
of it nd then more and more Ulti 
mate | evolved mathematical knowl 
edge t stood me in good stead, but 
whi vould have shocked my professors 
It w i rule-of-thumb mathematics 
but it w based o1 e idea that | could 
use logat ms wit ut remembering how 
the nuit, and that | could use trig 
ono nd vet not he bl to com 
pute t table of sines, and that | could 
use caleulu with the aid of a v od hook 
of integrals 
\fter all this I shall have to confess that 
when | see a mathematical article in yout 
columns that otherwise interests me, I 


skip the algebra, etc., and read the author's 


conclusions. If they look reasonable and 
the thing is something, as is almost in 
variably the case, that many others will 
be interested in, | wait a few weeks and 


see 1f anybody gets up and walks all over 


the article’ If the author's conclusions do 


not look reasonable, | go over the mathe 


matics with a fine-toothed comb without 


waiting for someone else to find the error, 


if any there be | imagine that there are 
many others who think the same way, that 
the mathematical work should be there as 
an earnest of good faith, and that the 


reading of the mathematics itself may be 
safely left to anyone of the army of 
mathematical buzzards that are hovering 


around the editor In hopes t pick a flaw 
> much for. the technically educated 
eadet Now, f t] noneducated ones 
Mar t them will likely sav that you 
grit I] publ pag f Sanskrit 

f leulu Just nthe 

4 , ec en 
lh I 1 Te ¢ 
*! ? 
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W (sin. @ — tan. @ X cos. ~) 


cos. D0 + tan. A K sm. P 


serious to the 


almost any conclusion that has appeared 
lately, but if a man realizes that sin. @ 
and ~, etc., are simple numbers which 
can be rea ut of any handbook, and 
that the form of the expression is simply 
in easy way of expressing or indicating 
certain arithmetical operations to be pet 
formed upon these amounts which he 
looks up in his book, then it all becomes 
ver) Cas) And, as before if there 1s 
anvthing wrong about the article some 
one will pounce on it shortly, and save 
him the trouble of doing it for himself 

Certainly there is no doubt but that 
algebra, geometry, trigonometry and cal 
culus are absolutely essential tools for the 
engineer, just as precision measuring ma 
chines are necessary to the machinist who 
bilds astronomical instruments. The ma 
chinist who limits his needs to a pair of 
micrometers corresponds to the engineer 
vho omits calculus fro his education, 
and so on down the list until the man with 
only arithmetic 1s pretty early at the 
bottom 

Springtield, Mass INTROPY 





Hardening Die Sections in the Lead 
Bath 





E 


lea 


). B 


ea to the 
| bath, on page 987, 


1, that he has 
been in trouble more than once with die 


says in his objections 


Part 


sections and punches that have been heat 


ed, for hardening, in the lead bath, and 
would be glad if I would show how the 
trouble is to be obviated, and that he 
has other pieces that the argument will 


apply to 


discussion 


I do not care to enter into a 
but think I can show him a solution of the 
problem. He states that one set of punches 


shrank 


as much as .002 inch at the face, 
and that it thickened so much in the 
middle, they presented a barrel-like ap 
pearance to the eve and that this was 
evidently caused by being immersed in 
the lead up to the point 4 B, Fig. 1; 
that before the region of C D had reached 
the hardening heat the face of the punch 
was too hot, and that this inequality of 
temperature is increased the shorter the 
puncl d the greater tl rr t the face 
\ Ts: f f f punch shrinks 
] hat the 
uwldle ex T } e 1 S 1 p to 
full erature 
fear I will tell him to in 


uninitiated as 
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We must know that he used the microm- 


eter to find the .002 inch of the punch, but 


as to the part that presented a_ barrel 
shape, we will have to guess at it. Judg 
ing from the measurement he gives of 

inch from the face to the lines C D, 
his punch must not be more than 7/10x1'4 


x2 inches. A punch so.small as this and 


states it did, swelling in the 


to act as ie 
middle must have had a pipe in it and 
when heated, produced sufficient gas to 
bulge the sides 

The reason he gives “that the face ot 


the punch being too hot before the lines 


( D eget to the hardening heat,” 1s where 
the very common mistakes are being 
made \ lead bath should never’ be 


any hotter than is desired for the proper 
hardening of the tool when quenching it 


and thus the face of the punch would not 


get too hot 

Remember that this fire becomes as 
poor a fire for the heating of steel as 
there is on earth, the moment it becomes 
hotter than the best hardening heat for 
the tool There is absolutely just as 
much excuse for dipping a delicate tool 
in water when the tool and steel were 
both intended to be cooled in oil. On 
is just as far from being correct as 
the other, yet we find men practicing this 


and willing to blame their appliances or 
steel when in reality the fault is all their 
own 

Tools hardened in this way should never 
tool 
Sixty-fourths would be en 


be other than a 


caliper rule. 


measured with any 
tirely too close a measurement to compar¢ 


with the treatment that the steel has re 
ceived, 

Now let us turn to the proper treatment 
of a tool of this kind, and the reader will 
remember that in considering the meth- 
od to be pursued that the tool is to be 
and _ that 


this tool is supposed to come from the 


measured with a micrometer 


without 


hardening room ready for use 
grinding. Of course this will warrant the 
proper equipment for the hardening of 
this tool. I will say, however, that the 
tool should be hardened without a fixture, 
with perfect success, yet it seems that 
I’. J. B. has tried this and failed, so 
we must help him. 

It will be necessary to make a cap to 
cover the punch to the line 4 B and 
fasten it on the punch, with a set screw 


as shown in Fig. 1. Then take a piece 
of the steel that the punch is to be made 
of and nearly the same size. Have the 
lead bath heated to what we consider just 


sufficient to harden the punch to_ th 
center. Then place the tool in the lead 
hath and leave it there until it becomes as 


Chen cool under water 


ad 


stream on two sides at 


per Way 





results 


test piece and if it 
silky grain to the center, you have 


‘rect heat f the erain is fine around 
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ie edge then the heat will have to b« 


used. But if the piece is hard and shows 


coarse grain, the heat will have to b 
wered. Should the work required of 
e punch be light it will not be neces 


ry to harden to the center 


Considering that we now know the heat 


d have the fixture, we are ready 
eat the punch for hardening. Having 
e cap fastened firmly and tongs t 
andle the piece with, we place it in the 
ad to heat after providing tank f 

e cooling as shown in lig. 2 

As soon as the piece has become as hot 
s the lead, we take it from the fire and 
lace the part that 1s expected to swell 
etween two streams Of water entering 
bout 2 inches below the surface of 1 
uenching bath as shown in Fig. 2 

The cap or xture will prevent. th 


ooling of the part that is desired to be 
machined, after hardening, and it will not 
eed any protection other than the fixturs 


which will permit the punch to be entirely 


ibmerged. ‘The streams of water should 


ve very close to the top of the water in 
he tank so as to strike thi part that 1s 
xpected to swell before the corners 
This distortion or swelling like a bar 
el, is caused by its having four corners 
d two projections that will cool aheac 
i the centet When these corners ool 
cy become shortet1 and as the enter 
nd outside cools it swells, and it will 
ntinue to get shorter and larger until 
the heat has spent its force or becomes 
vvercome by the rigidness of the steel 
Hence, if we force the cooling in th 


where it cools the slowest, and ex 


that 


spots 


tract the heat as rapidly from point 


as it 1s extracted from the corners, we 


have a punch that will not need any grind 


ing nor will it give any trouble in the 
assembling 

If we should take a piece of a '%-inch 
drill rod and heat it to the hardening 
heat in lead or any fire and extract the 
heat very rapidly when quenching, we 


would find it considerable longer than it 
Then if 
should take another piece of the same bar, 


was previous to hardening we 


ind cool it in oil, it would stay nearly 

as it was previous to its hardening 
Surely we cannot condemn our fires 

for this action of the steel. F. J. B. is quite 


orrect in his statement that lead is used 
for local heating, or heating to an abso 
ute point, and this is why I think it pos 


ible to harden the 
re. and 
vell to 


Where the piec« 


punch without a fix 
the tool. It is 


" } = 1 
remember, when 


submerge entire 


cooling a 


rsues in the cooling 
oled S wi re obliged t¢ t] ink he 
it, without any force from the wate 
will get a piece a Ilv staved up b 
\\ f T ¢ nless \V ¢ ( ne Tt t 
ver its natural tendenci In reg 
ng the ling we are able to prod 
t we want, rather than to take what 
vet 
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Dimensioning Detail Drawings 


Limits for Threaded Work, etc. 


| ] i 1 | ( a) c) ¢ ) 

( 1 T | ‘ G , | 

Ss \\ re | ls ( { 
roducti f p oe 
le pial t ( - ti | Ing 

page 16 imensioning Detail 
Drawings cal Y i erest 

N OTIC t] ink \ ll dvat 
ges gained b ' Geaerat re , j 
ere ing ible basis \ \ e bet < 
Ss sucn CXan ples t productio1 sewing 

ichines, firearms, typewriters . QP 1s 
ters and adding mac with their mat 
parts, all made on. the interchangeable 


system. Now, the manufacturers of these 


rticles could 


not produce then S ey 
lo without an extensive us f the limit 
gage system, and | ng long recognized 
he fact, all of gages af&e nade on 
this system, but, as there is no generally 
recognized limit for any f the various 
classes of fits required in the rious lines 
f mechanical pros \ maker 
ct same limits col juently the 
st ti <ing t : VY gages must 
( ( Y Live t 1) ( 
I e gagemake k goods woul 
‘ | case it thet W ‘ st )] ad limit 
for the different class f work * 
hanical operations 
\ number,of vears ago Protessor Sweet 


was assailed with criticism tf 


ut some of the mechanical deficiencies in 


this country as compared with Great Brit 


un and the Continent, and believing that 
comparison can again be made to our 
advantage, this time on the subject of off 
cially established limits, would say a few 
vords to that effect 
Quoting from the “Fourth Report on 


Work Accomplished” by the Engineering 


Standards Committee of Great Britain 
‘In January, 1901, on the motion of Sir 
John Wolfe Barry, K. C. B., the council 


of the Institution of Civil Engineers ap 


pointed a committee to consider the advis 
kinds of 
the 
fol 


il Engineers, 
\lecl tik ] | 


ability of standardizing various 


iron and steel sections Thus began 


Committee, which is supported by the 


Che | 


the Institution of 


lowing nstitution of C1 


neimec4rs, 


the Institution of Naval Architects, the 
Iron and Steel Institute, the Institution 
ot Electrical [Engineers d having 
in committee under whom there are 12 
section: committees ppointed bv th 
1 nmittes ad shy mittee. 
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; 
ot iim 


a cylindrical surface h 


long been of unquestioned value 


] 


and s 


recognized by every prominent manuta 
turer, the question of limits for thread 
work has been neglected until the adoy 
tion tr tiie standard ipproved by 1 
American Society of Mechanical Eng 
neers for machine screws, and with tl 
one exception there 1s m ther stand 
giving limits for its use 
In the nsideration of the tinstallati 
oO! ( tmet devoted to the const! 
t101 t gag t the factory of We 
Brothers ¢ ! in Gree eld, Ma 
nu ‘ cht Be iT this : 
t lusion ‘ 
. T ? ‘ nt Oo 
ly 
’ ] ’ 
tt« ‘ 
\ | 1 
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the Wells srothers C thread 


yMpany's 











micrometer caliper illustrated and de 
scribed at page 524, Part 1 
PLUGS PeEMPLETS 
: Phread Phread 
=~ Micrometet Micrometer 
= Reading Reading 
1 Zé pad mize 
™ May Min Ma Mir 
; 28 0.22730. 2264 28 0. 225910. 2250 
1 24 0.27650. 2755 . 24 0.274910. 2739 
24 0.34360. 3425 24 0.341910. 3408 
20 0. 3938 0. 3025 1a 20 OF 39180. 3908 
20 0 45640. 4556 \ 20 0. 4543/0. 4529 
va COIS 0. 51080. 5092 a IS 0. 5084/0. 5068 
4 IS 0.57340. 5717 2 IS 0. 57090. 5682 
ih 16 0 62550. 6236 tA 16 0. 6228/0. 6209 
; 16 0 68820 6862 16 0.685310. 6833 
‘ 14 0 79990. 7977 i 14 0.79680. 7946 
14 0.92530.9228) 1 14 0.92180. 9193 
TABLE OF LIMITS FOR A. L. A.M. GAGES 
AS MADE BY WELLS BROTHERS 


COMPANY 


In conclusion, I would only say that the 
do 


better than get together and adopt limits 


various mechanical societies could not 


for various classes of work, as has been 


done abroad, thus 
stock 


hgures adopted and giving the manufac 


giving the gagemakers 
a chance to gages according to the 
turers the benefit of the consequent reduc 


tion in price occasioned by making the 


In quantities 


Mass Yr. © 


vages 


Greentield, SCRIBNER 


Leveling Up a Lathe Bed 


The illustration at page 226, showing a 
man leveling up a lathe by having a helpe1 
drive a wedge under one leg, reminds n 
f a story told by F. C. Pratt about an in 
ident that occurred in the Pratt & Whit 
nev works a few vears ago. It was when 


ey adopted their rigid box bed for their 
lathe \ into th 
lik« 
Mr 


take 


workman cam 
saul to Mr. Pratt. “I don't 
lathe ‘Why, Jim?” 


and he said. 


14-inch 
omes and 
aske d 


that new 


Pratt, “because | can't 
It out of wind by wedging under the legs 
It likely se 
me should ever build a lathe that wav. as 


1 


med as funny to Jim why any 


oes to me why evervbod\ does 1) 


Svracuse, N. \ Joun EF. Swer 


A Ball Bearing Pipe Center 


1} irticl Ove pag SSo call 
in son simul 
' 
t le, fe lit vith « ell 
led eel ft " ‘ dt ' 
cl 
d ‘ 
{¥ 
t ? hi 
} 
‘ nt 
‘ ly r ‘ 
A \ t! el ‘ c 
ed both ett t il 
exp P the time req ed ft 
nange er tr re ize to nother 1 


hurried to Sammy 
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The shank A is turned a standard taper 
to suit the tail spindle, and the nose B 
to take a set of ordinary ball thrust bear 
with collars as shown, the back col- 
the the shank at 


Three cones D were made 


ings 


lar bearing on face of 


the shoulder ¢ 











to suit the different sizes of tube, these 
= 
e 
(eo 
N VELL 
B 
= _ -~y 
D 
{merican Mach NI 
\ PIPE CENTER 
being fitted with a steel bush £. turned 
tc suit the bore of the cone, and ground 


after being pressed in position. For con 
venience in grinding the cone, the nose is 


centered, so that it may be ground in po 


sition, being driven by narrow belt on 
body. To change from one size tube to 
another, the operator simply changes 
cones, 

Basingstoke, [england H. PEARMAN 


Shop Testing of Steel 


Mi 
troubles on the high-speed 


In a recent article, Osborne tells 


of Sammy's 


steel question but does not give us 
Sammy's methods of testing it Phe 
writer knows nothing about Sammy’s 
methods but does know a little about the 
results at Blank’s, Double Blank’s and 
lriple Blank’s 

In Mr. Blank’s shop they do a great 
deal of drilling, mostly with high-speed 
drills The quality of the drills was a 


vital question in shop economy and Mr 


Superintendent decided to test them out 


\s each of four salesm«e n called they were 


intormed of the great test soon to take 


place and were invited to send a sampk 


inch drill. The salesmen all complied, 
but were told that their presence on the 
great day was utdesirable 

\t last the day arrived The man in 

rge had had some half-inch plates cast 

d had chosen an apprentice for operatot 


lhe plates were poorly cleaned and prick 


nched very unevenly The boy started 
ding by hand, his object being to 
e } \ e ¢ uld spoil the drill In 
¢ ] Mut I e day he put con 
lerable pressure on the feed lever but 
+] i . hotl nd the dril 
( ne tired | the result w tO SAa\ 
least, vet aasmodic f ing \s 
esul f the un n prick punching mat 
f the hole verlapped with the natural 
ird usage on the unlucky drill At th 
) ion there was a great differenc: 
n the results and one happy salesman 


with an account of his 


great success at Blank’s 
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At Double Blank’s they were more in 
terested in lathe tools than in drills. They 
had an 
shafts and although this material was ver 


order for six large nickel-stee 
seldom used in the shop, they though 
chance 1 
Thr 


wel 


it would prove an excellent 


test out their different tool steels 
alike as possible, 


tools, as near 


forged from different makes of steel. Ea: 


tool in its turn was used on the shaft 
the feed and cuts were placed at hight 
unheard of in that shop and the result 
were varied The worst showing wa 
made by the steel that they had _ bee 
using most lt only stood up for abo 
three inches while the best showing w 
between eight and nine inches. Anothe 
salesman hastened to Sammy with th 


vlad tidings. A while after this, out ot 
curiosity, the assistant foreman had tw 
was of the steel! 


more tools made. One 


the best showing, and 
the other of old standard which 
had done on the Hy 
marked the tools secretly and gave them 
to one of his best lathe hands who had a 
long job ahead of him on cast iron. The 
man was told to use them alternately, but 


made 
their 
poorly 


which had 


test 


SO 


not to change until grinding was necessary 
but to note the amount of time that each 
He was told to keep the 
with each tool and t 


tool run 
same cuts and feed: 
keep to ordinary feeds and not try to d 
them up. After results wert 
footed up and it was found that althoug! 


each had had the same number of grind 


was 


some time 


ings, the old standby had been on the jol 
about twice the time the other had and o1 
this everyday work had done about twic 
winner. The as 
lost his jol 


the work of the test 


sistant foreman very nearly 
for reporting this to headquarters 

At Triple Blanks, they allowed no out 
Mr. Salesman had 
repeated trials to get in but 


from the super 


siders in the shops 
made had 
always met with a refusal 
One dav he saw the gates ope! 
He had seen about every 


intendent 
and walked in 

thing of interest and considerable of n 
interest when the superintendent saw him 


He wanted 


to know 


with a rush and 


Mr. Salesman meant 


came ovel 


what in 


hy coming in there after so many re 


fiusals. “I have’nt much excuse,” was thi 


now why you 


reply, “but I understand 
don’t allow visitors. If I 


wav vou do, T too would be ashamed { 


ran a shop the 


allow visitors.” 


Chicago, 11] 


Machine Cut Double Helical 
Gears 


Referring to the article on the above 
ibject published on page 273, will you 


kindly publish the fact that I am the in 
ventor of the gears and of the gear-cutting 
machine shown 

C. Wus1 


Grand Union Hotel, New York 
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The Opening of a New Epoch 


These are the days when history is being 
made. 

The events of the great aviation week 
at Rheims, France, must have convinced 
the most skeptical that the day of success- 
ful aérial navigation has arrived, and it 
surely is a day of great achievement in 
which it is worth while to be alive. It is 
not long since the attainment of human 
flight was a symbol of the impossible nor 
is it long since serious devotion to its 
achievement was looked upon as little else 
than evidence of a disordered brain. 

It is everlastingly to the credit of the 
French people that they should have fore- 
seen the possibilities of their great week 
and organized the exhibition, albeit its 
success must have far transcended the ex- 
pectations of everyone connected with it. 
The record of it is one of wonders, in 
which marvel succeeded marvel. As one 
correspondent puts it: “We have to rub 
our eyes to allow ourselves to reach a 
realizing sense that what we have actually 
seen in the air here above Betheny’s Plain, 
above the hills of Witry and Bourgogne, 
against the ancient towers of Europe’s 
loveliest cathedral, has been no dream but 
a veritable fact. Never since history be- 
gan have been witnessed such scenes of 
wonder, scenes pompous with human ac- 
complishment and so presagent of a 
change in the life of man upon earth.” 

There is but one event in the past with 
which the week at Rheims may be com- 
pared, or as the future will look at it, 
which may be compared with the week at 
Rheims. We refer, of course, to the Rain- 
hill trial of locomotives, when Stevenson's 
“Rocket” was victorious, and when the rail- 
way era was formally inaugurated; and 
the parallel between the two events is 
more than superficial, for each was the 
harvest day of a preceding seed time. The 
locomotive had been in process of de- 
velopment for twenty-five years previous 
to the Rainhill trial, which indeed saw 
nothing more than the assembling of pre- 
ceding individual achievements. Not a 
single novelty in locomotive construction 
made its first appearance at that trial, and 
nothing was accomplished which might 
not have been fairly and confidently pre 
dicted by anyone familiar with the events 
of the preceding quarter century. 

The week at Rheims parallels this ex 
actly, except that the preceding period of 
development was much shorter because 
today events move more rapidly than they 
did a century ago 

There is, 
comparison with the development of the 
locomotive, in which many men took part 
so many, indeed, that it is difficult to 
identify the locomotive with any individual 
name—the one thing most certain about 
it being that the man who has received 
Stevenson—really de 


moreover, another point of 


most credit for it 
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serves but little. So, too, many men have 
assisted in the development of the aéro- 
plane and many have done notable work 
in its development, although among them 
all the name of the Wright brothers, “to 
whom no monument high enough will 
ever be raised,” must always stand out 
preéminent for the magnitude of their 
achievements. 

When the fundamental difficulty of this 
achievement and the many centuries dur 
ing which it has been the dream of man 
is considered, the making of a successful 
flying machine must always be ranked far 
ahead of the making of the first success- 
ful locomotive, although when the influ- 
ence of the locomotive upon the develop- 
ment of civilization is considered, the two 
may be fairly classed together regardless 
of what the flying machine may develop 
into, this indeed being for the present a 
sealed book, for we confess that we can 
form no idea of what it all means in the 
progress of mankind beyond the convic 
tion that it means more than we can today 
conceive. 

Not the least gratifying of the events at 
Rheims was the capture by Glenn Curtiss 
of the International Cup given for the 
The terms of this 
contest insure that the next aviation week 
shall be held in this country, and the 
rapidity with which events are treading 


fastest aérial journey. 


upon one another’s heels in this field of 
work can leave no doubt that when the 
time arrives next year the American 
people will witness a spectacle that will 
electrify the entire country as the events 
at Rheims have electrified all Europe. 
And this is sadly needed, for the American 
people have been strangely apathetic in 
the face of the achievements of their own 
countrymen, the Wright brothers. 

And it is never to be forgotten that this 
is but another glorification of the mechanic 
and the machine shop. The mechanic who 
does not realize that it is to such as him 
and his that the world is now looking, and 
to whom all this is due, and who does not 
with this before him, walk the earth with 
a prouder step, has failed to realize the 
deep significance of this piece of history 
making. 

In this connection we may fairly cefer 
to the coming Hudson-Fulton celebration 
which the present month is to see in this 
city—the grouping together in point of 
time of the inauguration of aérial naviga 
tion and of the celebration of the inaugu- 
ration of steam navigation of the water 
being indeed most fortuitous, for as one 
exhibition of the recent 
achievement of the machine shop, so the 
other is a glorification of a past achieve 
ment of that same great agent of civiliza 
tion 


iS an most 


Our readers are aware, of course. that 
i duplicate of Fulton 
prepared for the 


Clermont” is being 
ming celebration, and 
of this they mav look for some interesting 


iustrations in our issue of next week 
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Rapid Power Traverse on 


Machine Tools 


It is not always easy to determine just 
where to use a quick-power traverse o1 
other movement on a machine tool and 


howe VCT 


leave it off We are, 


on the 


where to 


altogether too prone to err wrong 
noting the dif 


on the 


side, as can be seen by 


ferent machine tools that are now 
market There 
chines and boring mills 
which it is 


are large milling ma 


as well as radial 


for the 


drills in necessary 
operator to the 
feeds or run them back by 


In many cases the part to be 


either use slow-power 


a handwheel 


or crank. 


moved weighs several hundred pounds 


and as a result the operator runs the oihs 
as to have the bed 


as loose as he dar« s, SO 


as easily as possible 

a few dollars to put on 
heliev« it 
1 


or table run 
While it 


1 quick-power movement, we 


costs 


is soon repaid not only in the time saver 
but Much 


better work is sure to be done, especially 


in the quality of the work 
on milling machines and boring mills, if 
the heads are gibbed up fairly tight and 
more 
power than an operator should he asked 
Let anyone who doubts this try 


vet when so adjusted they requir 


to exert. 
running the table of a milling machine or 
the head of a fair-sized boring mill hack 


a couple of feet at a fair rate and see if 
they are in condition to do any fine ad 
justing of micrometer dials or other sim 
ilar work until they have taken a few 
minutes’ rest. Of course, men have done 
it, but it is not economy to do so 

There is also another phase to this 
and that is the effect of the 
quick traverse on the movement of the 


the 


question 


operator. If anyone will compare 


movements of operators on machines 
equipped with a quick traverse and those 
which must be will 


note a marked 


moved by hand, he 
the 


which is almost entirely due to the effect 


difference in spe ed 


of the quick power movement in the same 


way as a lively tune will induce fast 
marching or fast work This can be 
easily proved by exchanging operator 
from one type of machine to the other 


and we are sure there will be very few 


exceptions to the above statement It 
is exactly the same in effect as the pace 
maker in a race and it not onlv secures 


more work from the machine, but makes the 
valuable to his 
in addition to securing better worl 


operator more emplover 





? 
Send “Any Old” Catalog to the 
Foreigner 
An occasional contributor to our col 
umns, living in Germany. sends us this 
gem about American advertising: “An 


American machine-tool builder sent me 


description of one of his specialties, inj 
Spanisu! T happet ed to he able to read it. 
but why in the name of common sense does 
he send a Spanish “IT ular to Dre sden ? 
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| once lived in New Jersey 


“Tt is tru 
but that was long ago.” 

lor some months past we have been 
repeatedly told through certain channels 


“the foreigner pays the tax,” implying 


that 
hat the foreigner is fair game, and that 

Id thing will go where he ts con 
erned \pparently this same spirit has 


ctuated an American advertising man 


ger, who, saying to himself “any old cat 
alog is good enough for the foreigner,” 
has blithely sent a batch of Spanish cata- 


logs to Germany. But, perhaps we are 
wrong. Perhaps Miss Maud, the private 


the aforesaid advertising 


manager, was much interested on a certain 


secretary of 


fine morning in her pleasant memories of 


1 


the dance of the night before and merely 


mistook Spanish for German 
incident is worthy of remem 
the 


Spanish version of an 


his 
passage from a 
American catalog, 


brance with famous 


which, literally retranslated, referred to 
hilled cast iron as “tron with a cold.” 
Why should not the foreigner § ask, 


sense do 


“Why in the 


they do such things ?” 


name of common 
It is, of course, unpardonable to explain 


a good joke; vet, as some of our good 
readers do not live in Philadelphia, we 
feel compelled to remark that New Jersey 
is Colloquially referred to in and about the 
Quaker city as “Spain.” 


New Publications 


\UTOGENE (AUTOGENOUS WELD- 
By FE. Chatelain, Licentiate in 
Sciences, the Bourbouze 
a preface by H 


SouUDURE 

ING) 
professor at 
With 
Le Chatelier, member of the institute 
178 pages; 4x7 inches; 78 illustra 
Published by Gauthier-Villars, 


Augustins, 55, Paris 


Laboratories 


tions 
Quai des Grande 
Price, 3.25 francs 

M. Le Chatelier’s sponsorship for this 
little volume must win for it respectful 
handbook 


attention It is intended as a 


for practical men who have occasion to 
weld things autogenously, and is” pur 
posed to inform them upon the scientifi 


work so much the 


deep underlying theort 1s 


principle of thet not 
the appliance . 


nel methods Of operation lo 


describ 
dexteritics of hand, howeve1 
disclaimed, for, as M Le 


Chatelier remarks, these cannot be learned 


the requisite 


is expressly 


from a book, but only by practice undet 


The 


out with welding in general, brazing and 


xperienced masters author starts 


utogenous welding, after which he cd 
cribes the different forms of torches and 
preparation of different gases Electric 
welding is given a chapter, while two 


accorded to alum 
applications Auto- 
a live subject that 


cove ring 50 pages, are 
and its 


nothermics 


nous welding is such 


he volume should easily find its place 
While the types of apparatus described 
are not hounded by national lines, the 
T’renel ire narticularh nN evidence he re, 
nd hence this book may perform a spe 
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cial function of informing us on Galli 


progress in the new industrial art. 
By Marks 


106 6'%4xo9! 4 inch pages; 8 


SreEAM TABLES AND DIAGRAMS. 
and Davis. 
illustrations in the text and two loos« 
folded diagrams protected by a 
pocket. Longmans, Green & Co., New 
York and London Price, $1, net 

The epoch-making discoveries of Rey- 
nault into the properties of steam are the 
foundation of the steam tables that have 
been in use until the immediate present. 

Present however, in both 

this country and Europe into the proper 

ties of saturated and superheated steam 


1 


cover 


investigations, 


work of pioneer in 
tables 


ive superseded the 


vestigators and new steam were 


needed. This need has been met by a 
recent edition of Peahody’s tables and the 
work under review. Six tables are herx 


Table 1, 


ranging 


presented occupying 62 
temperature 
Table 2, 
1 to 600 de 


pages 
saturated steam, 


from 1 to 68 degrees: saturated 


steam, pressure ranging from 


lable 
This table is the longer part of 


grees; saturated and superheated 
steam 
the book, 
column of which varies by even pounds 
then by 5 


occupying 44 pages, the major 


pressure up to 250 pounds, 


pounds up to 310 pounds, then by 10 


pounds to 400, and by 50 pounds to 600 
lable 4 is short, and gives the increase in 
total heat and in entropy for steam super 


heated Table 5 
gives boiling points for thermometer cali 


S 


for 600 to 2000 degrees. 


brations, and Table 6, thermal properties 
of water at saturation pressure for every 
10 degrees for 20 to 670 degrees. Follow 
ing are conversion tables, and a few tables of 
common logarithms and loge. The rest of 
the book the data upon 
the tables are based, outlines the studies 
of the authors and reasons for selecting 
There is 


discusses which 


the basic data that were used. 
also an explanation of the use of the two 
folded 


total heat-entropy chart for saturated and 
a total heat-pres 


charts on the sheets which are a 


superheated steam and 
We 


will 


chart ire glad to commend th: 
work It 


having to do 


sure 


prove valuable to anyone 


with calculations involving 


the properties of steam 





Personals* 

George W. Harman, formerly with th: 
Frick Company, of Wavnesboro, Penn 
has become chief draftsman for H. B 
Underwood, & Co., of Philadelphia 

Walter C Allen, formerly general 


Yale & Towne Man 
plant at Stamford 
been appointed gen 


perintendent of the 


“J 
Utacturing Company s 
Conn., has recently 
f that company, with head 
New York. Joseph A. Horn 
formerly assistant general superintendent 
has he« 


eral manager 


quarters in 


position ot 
vacant hv Mr 


n appointed to fill th 
general superintendent left 
\llen’s transfer 

solicited 


*Items for this column are 
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Gallic 
+ . 
ws | New Tools and Machine Shop Appliances 
res; 8 
loose Showing New Ideas in Machine Shop Equipment That 
‘Kew Make it Possible To Do Better Work at a Reduced Cost 
Rey- THE LATEST INFORMATION 
e the 
nave High-speed Drilling and Tapping speed drilling and tapping [he bearing chine can be left in continuous engage 
sent . for the table on the arm is of large ment although a handle is provided by 
both Machine diameter and scraped to form a true bear which it may be disengaged if the operator 
oper ———— Ing surface for the tabk lhe head, desires to release it when it 1s not to be 
team The accompanying halftones illustrate which is vertically adjustable on the col used. The lever for controlling the back 
rin a new high-speed drilling and tapping ma umn, is counterbalanced, and the spindle, gear is brought down on the left and near 
were chine built by the Cincinnati Bickford which is of high-carbon steel, is provided the front of the machine within con 
by a lool Company, Cincinnati, Ohio. This ma with ball bearing and jam nuts for ad venient reach of the operator so that he 
1 th chine has been built both with gear-box justment and also has an automatic stop can engage or disengage the back gea 
her. 
le ie 
ging 
rated 
» de 
ated 
‘t of 
lajor 
unds 
'V 5 
1oO 
600 
se in 
ipet 
le s 
cali 
rties 
ver) 
low 
es of 
st of 
hicl 
dies 
ting 
e is 
tw 
re a 
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the 2 
: i) 
ying ite 5: 
rT) \- 
) 
J a 
the 
nn 
B 
eral 
I FI 
HIGH-SPEED DRILLING AND TAPPING MACHINI 
en 
id nd a variable-speed motor drive and is so that any number of holes may be drilled without stopping the machin The sam 
designed as a high-speed and high-power to a fixed depth he positive-geared lever when set in a neutral position also 
ns machine for the handling of high-speed speed box located on the sliding head pro furnishes a stop for the spindle 
oe twist drills, at the same time providing a vides six rates of feed of respectively As illustrated in Fig. 1, the gear box is 
Mi slow speed for tapping with a quick return six, nine, thirteen, eighteen, twenty-seven placed at the left of the machine so that 
withdrawing the taps. The machine and thirty-nine thousandths per revolution the operator is able to make changes of 
of heavy construction with increased of spindle, any of which feeds can_ be speed without leaving his position at the 
rength in the table and table arm to used with any speed of the spindk Phe iront Fight speeds are obtained with 


vithstand the heavy pressure due to higl friction back gear at the top of the ma this gear box, and with the use of the back 
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gear at the top of the machine sixteen dif 
ferent spindle speeds are available. ‘The 
gear box is of simple construction and 
carries at the top a convenient detachable 
tool tray. 

The motor driven machine is arranged 
as shown in Fig. 2 with a motor mounted 
on the base and the controller with switch 
and fuses at the side of the column. It 
is arranged to give eighteen speeds which, 
in connection with the back gear at the 
top, gives a total of thirty-six spindle 


speeds. With either the motor o1 
gear-box drive, correct spindle speeds 
for 70 feet per minute cutting speed 
are obtained for drilling, and a slow 
speed through the use of the back gears 
is obtained for tapping. When the tap 


has reached the desired depth the reverse 
is applied by means of the tapping-attach- 
ment lever, releasing the tap at the slow 
speed, after which it can be withdrawn 
four times as fast as when going forward. 
The geared tapping attachment is well 
known to our readers, as it has been used 
by this company for a number of years 
[he machine is supplied without this at 
tachment when so required. 

An index plate attached to the gear box 
indicates the position for the levers for 
drilled or 


sizes of holes to be 


‘4 inch to7 inches in diameter, 


different 
bored from 
and also indicates the number of revolu 
tions at which the drill is driven when 
handling high-speed drills and cutters at 
70 feet per minute cutting speed. The 
high-speed attachment made by this com- 
pany for use in drilling small holes can 
rhe 


from 24 to 


applied machine is made 


also be 


sizes, 42 inches, 


m various 
drilling respectively to the center of 25- to 
When desired a square 


supplied in place of 


13-1nch work 
table with 
the round tabk 


slots 1s 


shown in the illustratio 


12-inch Sensitive Drill 


lhe halftones illustrate 
an improved form of the drill 
built by the Willey Machine Company, 
Jeffersonville, Ind. now 
built is heavier throughout. As 
noticed, the connected to 
spindle by a belt operating on cone pulleys, 
by means of which three changes of speed 
The frame is ad 


mounted so as to 


accompanving 
sensitive 


The machine as 
will be 


motor is the 


are obtained motor 
justably permit of 
ready tightening of the belt. The starting 
switch is within the motor frame so that 
there are no connections outside of the 
motor. The table is square, is counter 
balanced by a weight inside the column 
and can be swung around out of the way 
when desired. The drill operates to the 
center of 12-inch work 
distance from the spindle to the table is 
38 inches 
is 3 
67 inches. 


and the greatest 
The traverse of the spindle 


inches; the total hight of the drill, 
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Trade Opportunities in China 
By M. bE Moreira 


China, which centuries was most 
progressive but stopped in its advance- 
ment, seems to have decided to resume 
the march of progress, and manufacturers 
all over the world are doing their utmost 
to push their products in this field, for so 
many years devoid of modern inventions. 

[he most profitable line of machinery 
of any kind just now, and the one which 
is most in demand is, without doubt, rail- 
way machinery and machine tools for rail- 
road repair shops, etc. The great draw- 
back, however, for American manufac- 
turers is that 3ritish have so much 
capital in China and control so much in- 
fluence through banking and commercial 
houses that all the loans for railways are 


ago 


the 
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I2-INCH SENSITIVE DRILL 
made though them and, through this in- 
Huence, nearly always large amounts of 
the machinery needed are purchased in 
England 


THE INFLUENCE OF THE 


BRITISH 


\N EXAMPLE OF 

British capitalists, manufacturers, and 
commercial houses realize that the busi- 
ness of the future in China can best be 
secured by present efforts and that such 
efforts should ke made right in the 
country itself in order to secure a foot- 
hold for the future. That they have suc- 
ceeded in some instances is proved by 
the Kowloon-Canton railway. This rail- 
way is of very great interest to Ameri 
cans, and here are facts that will explain 
more clearly the situation: 

In 1843 the island of Hongkong was 
made a British crown colony; in the fol 
lowing years it became apparent that the 
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acquisition of territory on the mainland, 
directly across the harbor, would be es- 
sential to the existence of the colony from 
a strategic point of view as well as for 
building sites, the island of Hongkong 
being very small and mountainous. In 
1860 therefore, Great Britain demanded 
and obtained a perpetual lease of an area 
of four square miles of the peninsula of 
Kowloon and in 1898 a further grant of 
the mainland was brought under British 
jurisdiction on lease for 99 years 
It happened, however, that during the 
same year the American-China Develop 
ment Company obtained a concession for 
the construction of the Canton-Hankow 
railway, which, with the Peking-Hankow 
railway, when completed, will form a 
trunk line from Canton, the metropolis of 
south China to Peking the capital. The 
plan of the American company which had 
obtained the concession, included the de- 
velopment of a deep-water harbor in 
Chinese territory in the estuary leading 
to Canton. Should that plan become suc- 
cessful the commercial supremacy of the 
British would have been seriously men- 
aced. To Hongkong’s in- 
terests, prevent the development of such 
a port and at the same time obtain a 
share in the lucrative traffic that was an 
ticipated, a concession was obtained by 
the British and Chinese corporation for 
the construction of a railway between 
Kowloon and Canton, where connection 
could be made with the line to Peking. 
After having done a certain amount of 
work, the American-China Development 
Company gave up its concession for the 
Canton-Hankow railway and received the 
sum of $6,750,000 for the work it had 
This sum, which was to have been 
by the Chinese government, 
China by the British 


safeguard 


done. 
paid to it 
was furnished to 
in 1905. 

The line is still under construction, the 
work being done naturally by the British, 
within the British leased territory, but 
some American machinery is used on the 
other Chinese part of the road. 

I have given these facts to make manu 
facturers clearly see what they have lost 
through the power obtained by British 
capital, power which can be obtained just 
as well by Americans, if they have the 
foresight to see their opportunities 
\ Promistnc Fretp FoR AMERICAN 

MANUFACTURERS 
Where American manufacturers can 
certainly sell their machinery is to the 
Sunning railway, a competing line of the 
one just described. It will extend from a 
seacoast harbor known as Sam Kap Hoi, 
a point west of Hongkong and Macao, 
across the Sunning district to a connection 
with the Canton-Hankow railway’s Sam 
shui branch. From Sam Kap Hoi there 
will be built a connection to the Canton 
Hankow railway, making this line there 
fore a competing one with the Kowloon 


Canton 

















909 


inland, 
be es 
- from 
aS for 
gkong 
In 
anded 
| area 
ila of 
nt of 
ritish 
years 
r the 
elop 
n for 
nkow 
ikow 
m a 
is of 
The 
had 
de- 
, 
ding 
suc 
the 
nen- 











September 9, 1909. 


Che concession for the Canton-Macao 


railway has been canceled because of 
failure to fulfill 
the construction of this line will be by 
the Chinese end of the Canton-Hankow 
railway. 
fruitful of results for the 


certain conditions and 


These two lines ought to be 
American mat 
ufacturers. 

Another reason why we have a very 
good opportunity in that section comes 
from the fact that the Chinese govern 
ment has now Supreme control of the 
Canton-Hankow railway. By 


decree Chang Chih-tung, grand councillor 


imperial 


and member of the grand secretariat, has 
been named to assume absolute control 
of the railway and to act in consultation 
with the viceroys and governors of the 
three provinces through which the road 
He has full power to approve all 
purchases and since the construction of 


passes. 


the line is far from being finished and the 
“a good 
manufact 


United States is considered as 
friend of China,’ American 
urers certainly are in conditions to have 
American machinery purchased by th 
road which should have been an Americat 


enterprise. 


[THE MANCHURIAN FIELD 


lhe province of Manchuria, from the 


point of view of railways, is also very im 
portant to manufacture In the north 
two lines; the Kuangchengtsu-Kirin and 
the Hsinmintun-Mukden on the Chinese 
and Japanese Manchurian division are to 
be constructed and improved and machin 
ery of different kinds is needed, especially 


machine tools for the repair and construc 


tion shops Phe 1d starts from thé 
north wall of Changchun, passes to the 
south of Shihlipu Matoushan = and 


Chuanyuanhou. In the neighborhood of 


the Tashui river it crosses the main road 
angle and proceeds toward 


of Kirin city Chis 


length and 


at a right 
the north to the gat« 
railway is to be 75 miles in 
will cost seven millions of dollars Che 
construction of the line has just begun, 
ind, a point very important to manufact 


urers, very few purchases have been mad 


so far 

In the south of Manchuria, still mor: 
signs of progress are shown in _ the 
tandardizing and the development of the 
railways. The South Manchuria railway 


has already purchased some American 
rolling stock, the old stock being turned 
over to the Japanese from whom it was 
taken during the war The whole lin 
will be of standard gage, and though ma 
chinery for the work on the road has not 
authorities 


purchased, the railway 


are in favor of machinery of American 


been 


make and our manufacturers can easily 
obtain from the railroad 
This 
plants, and 
opportunities for manufacturers of other 


orders 


large 
electrical 


ossesses also. 


company 
a steamship, thus furnishing 
kinds of machinery 

Competition, as IT have said already, is 
very keen in China and the British and 
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Germans use every possible means to 


further their commerce. Americans should 
do the same. the railway construction 
between Lientsin and Pukow has just been 


turnished tor its 


siarted and the money 
construction comes from a British and 
German syndicate. What more natural 


this, the machinery, 
Stoc k 


purchased from these two cou 


hat im a case hk« 
implements and rolling should be 
tries! 

Another railway which is to be con 
structed is the Chefoo-Weinsien railway 
which has been planned by the Chefo 
merchants to regain for that port trade 
which the Shantung railway has diverted 


Fuhkien 


railway, which will connect this province 


to the port of Tsingtau [he 


with the province of Kwang lung, 1s 


also under construction. ‘hough the rails 


have been ordered from works in China, 


the machinery will be all toreign; the 


bridges having been ordered from _ this 


country. 

All this movement in China in regard 
to railways proves beyond argument that 
China has entered upon an era of prog 


; 


ress, and anyone knowing the character 


of the Chinese knows that since they have 


1 


tarted on the road of progress they 


will not stop ther on the contrary) 
will push on and probably in a short time 
lo that 


realizing the importance ot 


surpass their neighbors in Japan 
effect and 
without th 


Ministry o! 


building their own railways 
help of the foreigner, the 
Post and Communications has decided t 
open a railway college and admit a num 
ber of students to be trained for thre 
years, after which period they will be sent 
foreizn countries to 


to various pursut 


further studies engineering 


This step is most significant of Chinas 


desire to succeed in her railway unde 


1 iki gs. 


Cutting a 77 Tooth Gear 


By Westey |] McAropt 
he other day a job cai into the shop 
which seemingly pres¢ no unwonted 
difficulties; just an eight-pitch gear with 
eventy-seven teeth. The only apparent 
thing out of the ordinary was that the 


blank was to be turned an eighth of 
inch smaller in diameter befor« itting 
as to replace a gear having a smaller 


number of teeth 


So a tag was put on the blank and 
downstairs it went, only to come up again 
in a few moments witl message from 


the shop foreman stating that he could not 
cut it. He said it was impossible to cut 
ny odd number of teeth above sixty-one 
owing to the fact that our 
on the dividing head was sixty-five 


his thinking cap 


{ 
I 


pencil, but 


could seem to arrive at any 


The “super” put or 
the boss took out his pad and 


neither one 


other solution than forty holes on _ the 


seventy-seven circle. Clearly we were up 


against it and everybody interested ad 


journed to the milling machine, with the 


taint hope perhaps, that some one would 
get an inspiration that would save the day 
job back, 


Of course we could send the 


and admit we were stumped, but that 


didn’t happen to be the general order of 
things in the shop; and everyone felt it 
was “cut it or bust. 

A list of the number of holes in each 
circle was taken and “the powers that be 
retired to the ofhce Kach cudgeled his 
brains to find a way out of the difficulty 
Work was none too pressing in the office 
and this bit of calculation was just a 


lentally affording the office 


pleasure, inci 
staff a good chance to “show ‘em what's 


what down in the shop Che foreman, 
a man of wide experience, relied more on 
office and so he 


his men than on the 


passed out the problem to some of the 
boys at the benches, and incidentally he 


cut the first tooth 


Among several suggestions, the most 
plausible one was to set up for one hun- 
dred and fifty-four teeth and cut every 


other one, which looked good until it was 


found that this number called for twenty 


holes « the seventy-s circle 
, 
Finally ne I 1¢ linger men, Of a 
ithematical trend of mind, proposed the 
llowing pla et up eleven teeth, 
t the | { et D »( ‘ nN teeth, 


start to cut from the first tooth cut when 
the dividing head was set up for eleven 
teeth and cut six teeth di ibuted around 
the circumftere! Continu itting witl 


the head set up for seven, starting each 


time from the second, third, fourth, et 
‘ ( ; the 

The ide kee wit 

re delay bw d rhe 

st tooth, the nth, fourt th. et 
were ( in all. | kin the 

dividi ( in the fit 

t pa t shifted 

to i ne teetl were 

t 1 d iT { ¢ d fte 

ifting t bl t] S nd t 
was ti ae mt 

thy ? TY) 

nore e t rdit 
been " ! 

plete 1 
Th; } 17 
r] 

] roe ld T be | t 1 | 
nsiderable im! ¢ not othe 
ise possibl t ill shop havi 

ited { : " ¢ cit ninet 
ne-f th ‘ ‘ p le T tT t} 
na +} } ; sett) ip | 
>. p . ¢ re 7, ‘ e] vO 

t d 

Boiled dow { le Fact tl 

nber d le two { the largest 
factors having ne mmon divisor: set 


ind then for the other 


up first for 
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“Estimating by Phone” 





By ‘TERRY 
This incident occurred in a_ shop 
The firm 
was in charge of the sons of the founders, 


still in existence on the Clyde. 


as “Old Sandy,” the only one left, was 
supposed to be retired, but he thought 
otherwise, and still visited the shop for 
the sole reasons that he thought they 
could not get along without him, and at 
the same time express his opinion on the 
silly things the boys were doing, and how 
little they knew 

“Fancy having a lot of men in an office 
to make pictures and a lot of figures be 


about making engines 


fore they can start to make an engine, 
when I can start the patternmakers right 
away, with a wee bit-o’-chalk.” 

Regarding the new telephones with dis- 
pleasure, Old Sandy said: “Fancy pitting 
them wee tinkling things on the wa’, jist 
weemin’s playthings.” 

Finally came his last visit to the shop. 
He sent down for “Jeemie,” the foreman 
smith. 

“I’ve a wee bit sketch for ye, to tak’ 
a look at, Jeemie. It’s for some roofing 
for McAdam.” 

“Ting-a-ling.” 

“Och! never heed that wee bit thing on 
the wa’. There's this lot of tie rods.” 

“Ting-a-ling.”’ 

“T expect ye'll be hevin’ one of them by 
and-by, Jeemie, jist to tell you 

“Ting-a-ling.” 

“who owns the shop.” 

“Ting-a-ling-ling.”’ 

“Jist look ower it, Jeemie, while IT give 
this thing on the wa’ a shake.” 

Qld Sandy went over to the ‘phone and 
shook every part of it that would shak¢ 
and felt satished that it would not inte 
rupt again. 

“Now, Jeemie, we'll maybe get peace 
to finish this wee bit job. Dee ye think 
you could finish it by the fair,” 
Ping-a-ling.” 


“Ting-a-ling Sandy was 


now 1n a rage, and opening the counting 
house door demanded a clerk to “Com 


awa’ here, an’ speak to this bell on the 


wa’.” A clerk came ovet 

“Hello!” “Yes, sir, it arrived this morn 
ing and we'll ring you up and give a pric 
as soon as possible after Mi Johi 


comes in.” 
Che estimating now proceeded at a rapid 
rate for a few minutes, but Jeemie kept 
one eve on the “wee bit bell on the wa’,” 
as he knew if that spoke again, he would 
feel more comfortable in the smithy 
“You'll hev’ these angles in 


Jeemie ?” 


stock, 
*Ting-a-ling— | ing-a-ling.”’ 
Old Sandy made for the counting hous« 
and the clerk who had spoken to the bell 
“You confounded ninny, whit wey canna 
ye dee as youre telt? Awa’ out of this and 
never pit foot in the place again while 


I'm living Ye'll get your wages from 
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Mr. McNale, an’ I dinna want any im- 
pidence \wa’ doon, Jeemie, an’ ca’ up 
your man with his hammer.” 

Just then Mr. John arrived, but all at- 
tempts to pacify Old Sandy failed, and he 
went out into the street and in a very few 
days he had “crossed the bourne” to where 
we hope there are no wee bit “bells on the 
wa’.”” “Old Jeemie” is still in the smithy 
and when he tells this story always adds 
this sequel, “That last ‘Ting-a-ling’ was 
a call from the McAdams to say the firm 
was not to trouble about sending a price, 
but get ahead with the work at once. I 
wonder if Old Sandy knows?” 





Forthcoming Meetings 


International Association for Testing Ma 
terials, fifth congress, Copenhagen, Denmark, 
September 7 

National Machine Tool Builders’ Associa 
tion, fall meeting, October 12 and 13, New 
York City I’. E. Montanus, secretary, Spring 
field. Ohio 





Business Opportunities 


Otto Davis will establish a button factory at 
lowa City, lowa 
rhe Antigo” (Wis 


rill enlarge plant 


Confectionery Company 


The Marks Shingle Mill, Menominee, Mic! 
was destroved by fire 

The U. 8. Gypsum Company, Superior,,Wis 
will rebuild its plant 

rhe Montana Mattress Company, Butte, Mont., 
vill build a new factory. 

rhe Hotel strand, Atlantic City, N. J will 
enlarge its power plant 

The Hotel Savoy Atlantic City N J is to 
its powel! plant. 
Phe Oakland Motor Car Company ill enlarge 
s plant at Pontiac, Micl 
Phe Paine Lumber 


Company, Oshkos! Wis 
ebuild 1 
rhe Michigan Ein 


Wis., will build a stove plant 


S planing til 
Hoop Con pany Marinette, 
Chas. Wissmath & Sons, Fort Madison, Iowa 
vill enlarge its packing plant 
The Halstad Milling 
N. D., is erecting a new flour mill 
The Russell Miller Milling 


erect a flour mill at Billings, Mont 


Company) Hettinger 


Companys Wil 


rhe Mason Auto Company of Des Moines 


lowa, Will build plant at Waterloo 
Phe Burlington lowa Basket Company 
ill rebuild its plant recently burned 
Phe Columbus (Ohio) Bolt Company is pre 
paring to erect a new factory bullding 
The Richmond (Va plant of the Americar 


Locomotive Company ts to be enlarged 


rhe mill of the Freeman Lumbet1 Companys 


was destroved by fire 


at'Engadine, Mich 
s 


The East Jordan Lumber Company East 


lordan, Mich., will build a machine shop 
F. R. Patch & Co., Rutland, Vt., builders of 
stone machinery, are building an addition 


rhe International Lumber Company, Inter 
national Falls, Mint 


rhe Heald Machine 


will erect a new mill 


° Worcester, 


Company 


\luss will build an addition to its boiler house 
rhe upholstering plant of the W. ¢ Russell 
Company, jeaver Dam, Wis Was partly burned 
rhe Cleveland (Ohio) Machine and Manu 
facturing Company will erect a two-story addi 
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B The Wilbraham-Green Blower Company, 
Pottstown, Penn., will build an addition to its 
plant. 

The Bay City Forge Company, whose plant at 
Erie, Penn., was recently burned, will rebuild at 
once, 

The Antrim Iron Company, Mancelona, Mich., 
is erecting a new mill to replace one recentl) 
burned. 

R. Williamson & Co., Chicago, Ill., manufac 
turing gas fixtures, are erecting a new six-story 
factory. 

The Otsego (Mich.) Coated Paper Company) 
will build an addition to plant doubling it 
capacity. 

Newark, N. J., 
facturers of brass goods, will build a four-story 
addition. 


M. Gould’s Son & Co., man 


The roller mill of G. G. Maddy and J. W. Peary, 
at Pleasantville, burned. Loss 
$15,000. 


Iowa, was 


The plant of the Menominee River Shingle 
Company, Menominee, Mich., 
$30,000. 


was burned Loss 


Gorhman : Bros., Mt. Plesant, Mich., have 
built a new engine room and are installing new 
equipment. 


The Lansing Mich.) Pure Ice Company 
will increase its capacity and put in a new engine 
and boiler. 

The Amalgamated Sugar Company, of Ogden 
Utah, is considering the location of a plant in 
Harlem, Mont 

Plans have been prepared for a factory building 
for the manufacture of boxes for William Grassley 
Portland, Ore 

rhe plant of the Red Oak (lowa) Electric Light 
and Heat Company was wrecked by the expol 
sion of a flywheel 

The New York & New Jersey Canning Con 
pany will build a $50,000 canning factory at 
Dickinson, N. D. 

The Robin Hood 
Swanton, Vt 


Ammunition 
, is making plans for erecting a new 


Companys 


and up-to-date plant. 


manufacturer of 
Binghamton, N. ¥ is 


rhe Bingham Company, 


photographic supplies, 

erecting a new factory 

rhe Henry Engineering Company, 116 27th 
South Brooklyn, N. ¥ 


stalling a 12-ton hammer 


street, contemplate in 
rhe Massillon (Ohio) Rolling Mill Company 
as let contracts for additions to its plant bive 
new sheet mills will be installed 
The Lackawanna Railroad Company is build 
ing a new roundhouse at Hampton, Penn 
it is said, will cost over $1,000,000 


, which, 


rhe Glasscock Manufacturing Company, Mun 
cie, Ind., will erect an addition to be used for 


manufacturing automobile bodies. 


Contractors are estimating on the construction 
of a large new leather plant for J. H. Ladew «& 


(o., of New York, at Newark, N. J 


Plans for the enlargement of the Pittsburg 
plant of the American Locomotive Compan) 


in Woods Run have been completed. 


rhe capacity of the power plant of the Owens 
boro (Ky.) City Railway Company is to be in 
creased I. C. Ray, general manager. 

Plans for the construction of a new roundhouse 
for the Evansville & Terre Haute Railroad at 
I: vansville, Ind., are being prepared. 
Manufacturing 
making children’s vehicles, et: 


rhe Constantine 
Madison, Wis., 
contemplates the erection of a factory 

Philip Keefer, Nanticoke, 
soon replace his present steam boiler and engine 
either with a gas engine or electric motor 


Company, 


Penn., expects to 


rhe Merrimack Manufacturing Compan) 
Lowell, Mass., has taken out permit for the 


erection of an addition to the engine room 


The Hupp Turner Company, Detroit, Mich 
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a new concern engaged in manufacturing auto- 
mobile parts, is installing new equipment. 

The Chadwick Engineering Company, Potts- 
town, Penn., is increasing the capacity of its 
plant and will install additional equipment 

Frank Swanstrom, Duluth, Minn., now con 
ducting a blacksmith shop, will remodel building 
for the manufacture of buggies and wagons 

The Fellows Gear Shaper Company, Spring 
field, Vt., has completed plans for a new addition 
to be used for pattern and machine rooms 

The Electrical Products Company is to erect 
a large plant in Chippewa, Ontario, for the 
manufacture of steel rails and other products 

The Wheeling Metal and Manufacturing Con 
pany, Wheeling, W. Va., which was recently 
destroyed by fire, is erecting a temporary plant 

The Crescent 
City, N. J., 
be three stories high with machine shop attached 


Automobile Company, Jersey 
is to occupy large new quarters to 


The Aguilar Coal Mining Company, Aguilar, 
Colo., is to erect a new structure requiring 
new haulage engines as well as tramway supplies 

Bradford & 
fitting up a new machine shop and installing 
tools for the manufacture of knitting machinery. 


Lasher, Bloomington, Vt., are 


The Dean & Barry Paint Manufacturing 
Company, Columbus, Ohio, is erecting an 
addition to its present plant to cost about 
$25,000 

The Soo railroad shops at North Fond du 
Lac, Wis., are not to be moved, as reported, but 
are to be added to by the erection of another 


building 


William Haas, of Cairo, Ill., has purchased 
a site in Sherman, Tex., on which he will erect a 
factory for the manufacture of handles for hoes 
axes, etc. 

The National Tube Company, McKeesport 
Penn., is replacing one of its old buildings with 
a modern structure to be equipped with new 
machinery. 

Fred Miller, Monroe, Wis., formerly with the 
Miller Manufacturing Company, will engage in 
the manufacture of a metal punch and shearing 
machine. 

The Brooks Bank Note Company, Spring- 
field, Mass., is to build a large addition to its 
present plant which will be equipped with new 
machinery 

The Pines Manufacturing Company’s plant, 
Gardner, Mass., was considerably damaged by 
fire Time-recording clocks*is” ohe of the pro 
ducts manufactured 

The Peidmont Mills Company, High Point, N 
C., a new concern, will erect a plant for the manu 
facture of hosiery J. & Adams” and¥J."H 
Mills are the promoters™# “@ 

rhe West Hosier) 
Penn., will install new machinery in its machine 


Company Plymouth 


hanges in” its 


shop department and make 
electric drive equipment 

rhe plant of the Zeeland (Mich 
Butter Company has been acquired by the 


Cheese and 


Phoenix Cheese Company, of New York New 


2 4 


Manufacturing 


machinery will"be added “I 
The Berbecker & Rowland 

Waterville, Conn., 

brass spec ialties, is planning for the erection of 


‘ ww 
Company manufacturer” of 


two new factory buildings, 


The Harrisburg Iron and Steel Company 
Harrisburg, Penn., formerly the United Tron 


and Steel Company, contemplates adding a 


machine shop to its plant 

The Puget Sound Iron and Steel Works 
racoma, Wash., has commenced work on four 
large structures, including a machine shop, a 
forge shop and a foundry 

The A. P. Smith Manufacturing Company 
East Orange, N. J., will erect six new factory 
buildings for the manufacture of pipe fittings 
and brass water-works fixtures. "~™ rr a | 

rhe Corrigan-McKinney Company, Cleveland 
Ohio, has awarded a contract for the construc 


AMERICAN MACHINIST 


tion of several buildings, including a machine 
shop, engine room, powerhouse and pumping 


house. 


The Nova Scotia Technical College, Halifax, 
N. S., will require ‘equipment for small power 
plant and mechanical and electrical laboratories 
This college requests advertising literature for 
its files and class reference 
The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to September 27 for 
cast-steel tumblers, chain, plow-steel wire 
ammonia indicators, forge blowers, cutter engine 


traveling crane, jet pumps, etc., as per Circular 


No. 536 
The Howard Motor Car Company is to be 
moved to Athens, Penn., and the concern will 


be changed to the Athens Auto Truck Company, 
and will manufacture power drays, trucks and 
delivery wagons, in addition to their two designs 


of automobiles 


The Isthmian Canal Commission, Washington 


D. C., will receive bids up to 10:30 a.m., Septen 
ber 8, for pipe and fittings, valves, steam traps 
packing, washers, pulleys, hammers, rivets 
screws, tacks, flue cleaners, reamers, bits, twist 
drills, wrenches, oil cups steel tapes, et as 


per Circular No. 535 

The Navy Department, Bureau of Supplies and 
Accounts, Washington, D. C will open the 
following bids: September 14— Milling machine 
schedule 1647 hacksaw blades, twist drills, 
(schedule 1631 
staples, wrenches (schedule 1649), electric drills 
schedule 1647), metal lockers (schedule 1635 


reamers, bolts and nuts, rivets 


rolled bronze, steel beams (schedule 1633), bar 
iron plate steel, steel angles (schedule 1648 cop 
per, galvanized iron, wrought iron pipe, brass 


alves (schedule 1650 


The Navy Department, Bureau of Supplies 


and Accounts, Washington, D. C., will open the 


following bids September leather belting 


valves schedule 1582), drills, marine screws 
wrenches (schedule 1580), water meter (schedule 
1578), sulphur burner (schedule 1606), motor 


borer (schedule 1607), gasolene engine (schedule 


1609), intensifier schedule 1606), propelling 
machinery for launch (schedule 1608), motor 
driven panel raiser (schedule 1607 September 


21—Chain, pneumatic hose (schedule 1611 
motor-driven pump schedule 1587 
(schedule 1588 scales and 


steam 
pump weights 
schedule 1622), motor-driven compressor (sched 
ule 1612 
1612), 


turret-turning equipment (schedule 


New Incorporations 


West Point Panel Company, West Point, Va 


Manufacture article of wood 


Capital, $50,000 
H. kk. Topping, president 

rhe National Coning* Machine and Bottling 
Calumet Micl $400,000 


Will manufacture paper bottle 


Company Capital 


Aluminum Casting Company of New Jersey 
East Orange, N. J. Capital.’$20,000.  Incor 


porators, G."1H.@ Kelly gs." C.gRexroth, BF 
Robertson. 7” "°° @ a 2. = 


Commercial Rubber Company, Chicago, Il 
Capital,"$25,000. Incorporator W. Holmes 
kk. J. MeGinnes, T. H. MeCe Will manufacture 
ubber goods. bade | ! ‘ay = 

P| 

Newall Manufacturing Compat ( cago, | 

Manufacture tools and metal articles Capital 


825.000 Incorporators (; W Careton I D 


Clapp, W. J. Fanth 


Simplex Metal Bound Box Company, Pater 
son, N. J Manufacture metal boxes Capital 
$10.000 Incorporators, T. S. Edwards, | I 
Flora, I W. Rothermil 

VMohawth Foundry Companys schenectady 
N \ Manufacture rol tee ete Capital 
$25.000 Incorporator \ ] Shatter \ l 


Hallbauer, M. V. Hoffman 


63 


Garland 
manufacture automobiles and motors 
$25,000. Incorporators, G. W 
G. P. Strobel, J. A. Garland 


Automobile Company, New York, 
Capital, 
Garland, Jr.; 


Anderson, Ind., 
inanufacture and sell pumps. Capital, $30,000. 
Directors, A. E. Tripp, Hugh Hill, Forrest Hill, 
H.C. Stilwell, T. M. Stilwell 


Hill-Tripp Pump Company, 


The Elizabeth Taxicab Company, Elizabeth, 
N. J. Capital, $100,000. Incorporators, F. N 
Voorhees, W. H. Cole, F. V. Price, Jr Will 
manufacture automobiles, etc 

Robert Ewing & Sons, Centre Island, Albany 
county, N. ¥ Manufacture laundry machinery. 
Capital, $30,000. Incorporators, R. Ewing, 
C. E. Ewing, H. E. Ewing, Troy 

Ivory Button Manufacturing Company, Sen- 
eca Falls, N. Y Manufacture buttons, etc 
Capital, $150,000 TIncorporators, Henry Sto- 
well, J. S. Gay, J. W. Gallagher 

Gray Adding and Listing Machine Company 
Rahway, N. J Capital, $200,000. Tncorpora- 
tors, D. C. Gray, J. B. Furber, W. A. Ransom, 
Will manufacture typewriters, et« 


James B. Davie Foundry Company, Brooklyn, 
N. % Foundry and metal working. Capital, 
Incorporators, J. B. Davie, Brooklyn; 
W. Davie, J. Davie, Jr., New York. 


$20,000 


Flemington Garage Company, Flemington, 
N. J., to operate and maintain automobile gar 
ages. Capital, $25,000. Incorporators, J. R 


Hall, H. J. Rodenhaugh, J. G. Lawshe 


Chicago Automobile sSelf-starting Appliance 
Ill Manufacture auto 
Capital, $70,000. In 


corporators, C. BE. Crane, H. Hobbs, C. Conlon 


Company Chicago 


mobiles and appliances 


Philadelphia Art Metal Company, Camden, 
N. J. Capital, $50,000. Incorporators, David 
M. Patton, Jacob J. Staley, Albert W. Staley, 
Will make metal novelties and specialties of all 
kinds 

Burroughs Remountable Rim Company, New 
York, will manufacture wheels, tires and rims 
Capital, $200,000. In 
Keating, J. Palmer, M 


for automobiles, etc 
corporators, F. L. C 
Rosett 


Simplex Filing Device Company, Buffalo, 

_ Manufacture filing devices, cabinets, etc 
$125,000. Incorporators, Chas. V 
Toronto; E. Van Den Voner, F. B 
Hartzell, Buffalo 


Capital 


Smith 


Mumford Manufacturing and Supply Com- 
pany New York Manufacture belt lacing 
levices, tools, electrical machinery, etc. Capi 
tal, $25,000 Incorporators, F. A. Schulz, A. R 
Wilde. 


Costigane, F.C 


The Typewriter Remanufacturing Company, 
Great River, N. ¥ manufacture, rebuild and 
repair typewriters, ets Capital, $500,000. In 
corporators, | Tr. Pace H. I. Sherwood, W 


Huck #1 New York City 


The Alpha Bottling Machine Company, Dover 
Del Capital £100,000 Incorporators, John 
Hi. Cartwright, John Ramsey, Geo. D. Benham, 
of Philadelphia Will manufacture bottling 


machine and bottle washer 


N. Y. Self-winding Electric Clock Company, 
New York Manufacture electric self-winding 
clocks batteries, Vets Capital, $50,000. In 
corporators, 8. W. Livingston, H. A. St. George 
(. R. Frazier, all of No. 41 Park Row, New York 


Phe Van Neu Manufacturing 
New York Capital, $100,000 Incorporators, 
W. s. Van Horn, I Neumann, A. Neumann 
Jersey Citv, N. J r. A. Hill, Brooklyn, N. ¥ 
Will manufacture mechanical tools, particularly 


Company, 


typewriters 


The Jeffries Coal and Iron Company has been 
incorporated at Dover Del., to manufacture 
iron and steel and other metal products and 
lev ice Capital, $10,000. Incorporators, | 
RK. Hansel, Geo. H. B, Martinand S.C, Seymour 


ull of Philadelphia, 
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New Catalogs 


street 


Barnes Company, 326 A 


Nutter & 


Boston, Mass Catalog No. 14, describing metal 
aw cutting-off machines and automatic saw 
harpeners. Illustrated, 20 pages, 6x9 Inches 
paper 

The Cleveland Punch and Shear Works Com- 
pany, Cleveland, Ohio. Hand Book and Stoch 
List of power punches, shears, bending rolls 
radial drills, punches, dies, et Illustrated, 56 


pages, 44x7 inches, paper 





Advertisements 


Want 


Rate 25 cents per line for each insertion 
{hout sir words make a line No advertise 
ments abbreviated Copy should be sent : to 
reach us not later than Friday for ensuing 


Answers addressed to our care 
Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 


issue. 
forwarded 


week's 


will be 


out notice Vo information given by us re 
carding any advertiser using bor number 
Original letters of recommendation or other 


value should not be inclosed to 
correspondents Only bona-fide ad 
rted under this heading No 
from any agency, as 
charging a fee for 
wages of 


papers of 
unknown 
rertisements inse 
adavertisina accepted 
sociation or individual 
“registration.” or a commission on 
successful applicants for situations 


Miscellaneous Wants 


catalog free. E.G.Smith, Columbia,Pa 


(‘alipe 
We buy or pay royalty for good patented 
machine or tool fox 282, AMER. MACHINIST 


Hand power bending tools, labor-saving 


money-making. Estep & Dolan, Sandwich, II 

Licht. fine machinery to order: models and 
electrical work specialty FE. O. Chase New 
irk, N. J 

Wanted —To purchase drawings of a really 
first-class hack knife gange lathe Offers to 
tox HT72. AMERICAN MACHINIST 

Machines designed: automatic special. Prac 
tical working drawings. CC. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob- 
ert 7. Emory & Co.. Newark, N. J 

Light and medinm weight machinery and 
duplicate parts built to order: tools, jigs, ete 
MacCordy Mfg. Co.. Amsterdam, N. Y 

Dies designed, all kinds, with cost of mak- 
ing: practical working drawings: send sketch 


of model Box AMERICAN MACHINIST. 

Manufacturers considering active represen 
tation in Philadelphia territory Address 
“Mechanical Engineer.”’ AMER. MACHINIST. 

We design and build Ught machinery, in- 
cluding fixtures tools, punches and dies, 
and model worl The Matson Machine Co., 
Rethel, Vermont 

Snecial 


=48 


jliere 


for reducing the cost of 
production designed: inventions developed to 
© practical and commercial  hasis Benj 
Brownstein, mechanical engineer, Trenton, 
N. J 

4 large English firm of machine-tool im 

‘ters having sl wT rms and offices in Great 
Rritain. Franee Italv and Janan. is 
f tools of all 
MACHINIS1 
dealers to 

excellent 


price : 


machines 


wanting 
machine kinds 
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large 
among ma 
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address af 


chinist wit! 
t ext ence 1 ehance to he 
’ ry ’ ’ ig and fixture worl 
ne} na le } Box 637 Ane. Mia 
intendent 
eT f eman thoroughlv conver 
date methods In too 
design and mannfacturing small or mediun 


ability en’ 


esist 


ntercehangen) wet executive 
a rae ‘ so lite ind 
t t present emnloved tn 


position. Box 591. Awrricas 


ILLINOIS 


antitv at mir 
responsi 


MACHINIS’ 


drop forge plant. wid: 
hange. Box 624, Aw. Ma 


AMERICAN MACHINIST 


INDIANA 


Superintendent of forge shop on shape or 
and weights from 


drop hammer work: costs 
drawings: contract preferred; 20 years’ ex 
perience. Box 569, AMERICAN MACHINIST. 


MASSACHUSETTS 
Superintendent, wide experience in manu 
facturing, desires change Box 525, Au. MA. 


Designer and checker, at present employed : 
technical graduate: specialty : centrifugal and 


reciprocating pumps and pumping engines; 
wishes other position Rox 642, AM. MACH 
Chief draftsman and p-nctical designer; 


seven vears’ experience 
electrical machinery in 
position. Box 


graduate: 
on steam engines and 
general: desires permanent 
622, AMERICAN MACHINIS’ 

Wanted —A position as superintendent, who 
has had a large experience in the manufac 
ture of plumbers’ supplies and sanitary spe 
c‘alties and general brass goods manufactur 
ing: can handle help and produce the soods; 
not particular as to location. Box 635, Am. M. 

A mechanical superintendent and produc 
tion engineer of practical experience, success 
ful in increasing production and reducing cost 
of manufaturing: good organizer, energetic: 
can obtain highest quality and quantity of 
work from emplovees; invites correspondei ce 
from parties requiring competent men: single. 
and location immaterial Box 634, Am. M\ 
MICHIGAN 


technical 


Mechanical engineer with 12 vears’ experi 
ence in manufacture of machine tools, seeks 
position as salesman Box 631, AmMerR. MACH 


Designer with 12 years’ experience in ma 
chine tool mannfacture seeks resnonsible po 
sition: eight vears in charge of work: 30 
vears of age tox 630, AMER. MACHINIST 

Mechanical engineer, technical graduate, 
energetic, aggressive and systematic, 16 years’ 
experience as designer, chief draftsman and 
engineer: conversant with both mechanical 


structural work. Desires responsible en 
position with first-class firm Box 
MACHINIST 
MINNESOTA 


and 
ineering 
O86, AMERICAN 


Responsible position In the manufacture of 
ras engines and suction producers by design 


ing engineer and expert Sixteen vears’ ex 
perience: highest references. Box 639, Am. M 
NEW JERSEY 


Position wanted by technical graduate with 
experience on general automatic machinery 
and printing-press design Box 608, Am. MA 

Mechanical engineer, 28. first-class designer 


and draftsman of thorough shop experience, 
desires responsible position: now employed 
Box 604, AMERICAN MACHINIST 

NEW YORK 


Draftsman, experienced, seeks position. Box 
584. AMERICAN MACHINIST 

Experienced superintendent open to engage 
ment this fall: good reliable mechanic and 
executive; diligent, aggressive, up-to-date. 
Box 599, AMERICAN MACHINIST. 

By a mechanic of 20 years’ experience, a 
position as foreman of department engaged 


in building special machinery: New York 
State preferred Box 644, AmMeR. MACH. 
Technical graduate, married, open for en- 


gagement: twelve years’ experience engineer 
and superintendent. electric and hoisting ma 


chinery : best of references. Box 622, AM. MA 
Wanted—Position as assistant superinten- 
dent: present position chief draftsman, fast 


condensers and 
references 30x 


steam engines, 
eral machinery 
AMERICAN MACHINIS? 


pumps, 


hest 


gen 


623 


Foreman machine shop desires change 
am an American, age 30. married: 14 vears’ 
experience as machinist. toolmaker. drafts 
man and foreman: technical edueation: in 
terview if desired Box 641 Amer. Macu 

OHIO 

Mechanical engineer (30), University grad 
ate, nine vears’ shop and drawing-room ex 
perience, desires a position as assistant en 

neer or chief draftsman: at present em 
ploved by large concern on crane design: A-1 
designer and up-te-date: hoistine machinery 
preferred. Box 628, AMERICAN MACHINIST 

PENNSYLVANIA 

Progressive young pattern shop foreman 
wants position experienced in nattern shop 

sts and svystematizing Box 598, Am. MA 

Cost accountant. thoroughly experienced in 
1) installation « modern cost and _= store 

om systems desires change Rox 602 
AMERICAN MACHINIST 


Help Wanted 


ition nilicates present address of 


j rtiger nothing else 

CONNECTICUY 
Wanter A first-cla toolmaker on jig and 
xture work Box 621, Amer. MACHINIST 


September 9, 1909. 


ILLINOIS 


Draftsman wanted for jigs, 
Buda Foundry & Mfg 


tools and gen- 


eral automobile work 
Co., Harvey, Ill 

Wanted—First-class operator for 18-inch 
Landis plain grinding machine. Otis Ele- 


vator Co., 15th and Laflin Sts., Chicago, Ill. 

Wanted—A designer, technically educated 
and experienced in intricate automatic ma 
chinery. In reply give references and full 
account of training and experience. Box 627, 
AMERICAN MACHINIST. 

Wanted—Factory superintendent in a.c 
motor line. Must be able to produce first 
quality goods at minimum cost. Systematic, 
energetic man necessary for growing position. 
Advise as to qualifications and salary. Box 
575, AMERICAN MACHINIST. 


INDIANA 
Wanted—Draftsmen for gas works ma 
chinery. State experience, age and salary ex 


pected. Chief Draftsman, The Western Gas 
Construction Co., Fort Wayne, Ind. 

Two experienced foremen for machine and 
assembling rooms, manufacturing gasolene 
motors Give reference, experience and age. 


Box 262, AMERICAN MACHINIST. 
MASSACHUSETTS 
Wanted—First-class draftsman. Supervisor 
of Drafting Rooms, General Electric Co., 

Pittsfield, Mass 
Wanted—Foreman to take charge of brass 


machining department, employing 30 men on 
line of work similar to valves. Box 619. 
AMERICAN MACHINIST. 

Brass foundry foreman: high-grade, compe 
tent man take charge of brass foundry. melt 
ing about 300.000 pounds per month. produc 
ing valve, pump and engine parts. including 
arge bronze pump cylinders. Box 618, Am. M 

Wanted---First-class valve salesman for Bos 
ton and immediate vicinitv. State where last 
emploved Good opportunity for energetic 


and ambitions man. All communications 
strictly confidential. Address: The Fairbanks 
Company, Boston, Mass 


Wanted—Thoroughlv competent voung man 
with some mechanical and executive experi 
ence to act as assistant superintendent in a 
small thoroughly equipned progressive fac 
tory manufacturing small tools, located in a 
large citv in Western New England. Owing 
to certain conditions right man has an un 
usual opportunity for speedy advancement 
In sending application state fully in detall 
all qualifications, for whom you have worked, 
present position. salary expected, ete. Box 
638, AMERICAN MACTIINIST. 


MICHIGAN 


Wanted—A few first-class toolmakers on 
small work: good wages and steady employ 
ment for competent men. Box 278, Am. MA 


Wanted—First-class milling machine and 
lathe hands: give age, experience and wages 
expected. Apply Buick Motor Co., Flint, Mich 


Wanted—First-class man to take charge 
of tool crib: state age, experience and wages 
expected. Apply Buick Motor Co., Flint. 
Mich. 

Wanted—25 first-class monitor hands and 
12 assemblers. Apply bv letter to “Super 
— Detroit Lubricator Co., Detroit, 

Waated—Electrical engineer for drafting 
room. familiar with telephone and electrical! 
machine design Good salary to right man. 
Ford Motor Company, Detroit, Mich. 

Wanted—RBv a large company. a man who 
is fully canable of designing A-1 tool equip 
ments for turret lathes. such as Gisholts and 
similar machines. of which we have a large 


number Applicant must be well posted on 
most effective methods of procuring results 
from turret lathes, and able to put his tdeas 


to effective use: work will be steady and pay 
liberal to the right man: state qualifications 
fully Sox 625, AMERICAN MACHINIST. 
MINNESOTA 
Wanted—-Tool and metal 
miliar with the making of 
steel work tn agrien'tural 
Monitor Drill Co., 


patternmaker, fa 
dies for pressed 
implement plant 
Minneapolis, Minn 
MISSOURI 

Wanted—-Two all-round machinists (lathe 
hands preferred), and also one first-class 
milling machine hand on job work: steady 
work and good wages to the right man: open 
shop lingh Mathews, Kansas City, Mo 


NEW JERSEY 

foreman who thor 
work and building of 
is canable of estimat 
experience and salary 
references required. Box 620 
MACHINIS1 


Wanted 
oughly understands die 
special machinery and 
ing costs state age 
expected A] 
AMERICAN 


room 


NEW YORK 
first-class 
Rundy 


Wanted—-Only 
and jig work 
Endicott, N. ¥ 


toolmakers on die 
Mannfactnring (Co 
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“ | The “Half Moon” and the ‘“Clermont”’ 


oa The Reproductions of Henry Hudson's “Half Moon” and Fulton’s “Cler- 
97 mont”. Engine and Boiler of the “Clermont” Described and Illustrated 
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tienry Hudson (Ww rongly called He Il- Her first official appearance Wl 1 be on mont was Jame S \\ mans, and the second 
0 , 9 . ya ; . : 
“ae ‘ lick Hudson,” as he was an English Monday, September 27, at which time she captain was Samuel Wiswall 
2 navigator in the employment of Dutch will be received by the commission's ofh- The task of ascertaining the appearance 
covel . . ° é6 ° es . = se : e 
93 men) in his ship the “Half Moon,” dis-  cials and take her place in the line of in- of the “Clermont” a century after she was 
) . = 
— cevered the Hudson river in the beginning ternational war and merchant vessels. buyilt was not an easy one, for the reason 
105 »§ September, 1609, and in 1807 Fulton's She will be manned by a crew of modern that while drawings of her engine are in 
> / ’ g I £ 
119 “Clermont” made her first trip from New MHollanders, but they will be dressed in existence. there is no contemporary pic 
95 , , . . . . "hy 
ar York to Albany These two great events the costumes of Hudson's time, as shown ture of her hull. But from Fulton's state 
fey in the history of the Hudson river will in Fig. 2 ment concerning his first boat in the speci 
98 be commemorated by suitable exercises The Hudson-Fulton Celebration Com fications upon which he obtained his se 
be . . 
.. 95 nnd patent of October 2, 1810, and from 
rT on other sources the following facts are now 
1e perfectly established: The original “Cle: 
19 ss d e 
126 mont” was 150 feet long and 13 feet wid 
a7 with 7 feet depth of hold. She drew 2 
121 feet of water Her hull (below the deck) 
ST , 
108 had wedge-shaped bow and _ stern, cut 
= sharp to the angle of 60 degrees. In hori 
. Fed 
T ontal plan her sides were parallel and 
He } 1] 
9° she was almost wall-sided, being a very 
ad little wider on deck than on the botton 
15 Her bottom was flat with no keel, and she 
ST ; . 
d two steering boards or lee boards to 
prevent drifting sideways She had tw 
ut no bowsprit or figurehead. Sh 
had two cabins, one forward and one aft 
Che tiller by which she was steered was 
it the back end of the after cabin, so that 
Ne J 
it was dithcult for the helmsman to se 
y. J what lav ahead Che engine was amidship 
between the two cabins, and was uncoy 
ered he boiler was of copper he 
hes- paddle wheels, 15 feet in diameter, were 
uncovered, which resulted in drenching the 
uila- passengers, and no guards protected the 
oro, wheels from collision. Later, the paddle 
wheels were covered To turn around, 
te - 1 
” one paddle wheel was disconnected Che 
fivwheels of the engine were outsid f 
ery dic? : 
the hull forward of the paddle wheels, and 
ind, ; , 
revolved the same way On one occasion, 
when one of the paddle wheels was dis 
1c., , 7 
abled, it is said, paddles were attached to 
en, : 
the fAyvwhe ind the vovage continued 
ae Chis is either wrong or the reproduction 
is wrong, tor the flywheels in the repr 
lel- , ' ' 
auction turn mn the opposite direction 
ll- FIG. I. THE HALF MOON’ FROM THE PORT QUARTER ea 
rk. ; , , ; , , lhe naval parade will leave New York ot 
en- in the two weeks, September 25 to October mission have had built as near a reproduc . 
Salita iates! aye Friday, October 1, and reach Newburg on 
), InciusIVve tion ot ‘uliton s “Clermont as the snip . > 8 7 
Hall ~ the afternoon of the same dav. The lower 
+" “ : ping laws will allow : , ‘ : 
‘0 THE “Hatr Moon Hudson division will return to New York 
™ } : , he “Clermont” is shown in Fig. 3 , , . 
i Lhe people of Holland have built a re Lhe lermont . '8- 3+ on the following day. Saturday. October 2. 
id, : : : : é se aes lving at a wharf in Staten Icland "th, . , 
duction of the Half Moon,” shown (‘Y!%8 at a whart in otaten island Phe while the reproductions will continue their 
in Fig. 1 This ship was built fron line cut, Tig. 4, shows r in elevation, trip up the Hudson under the escort of 
- drawings and paintings of ships of that Man and section » ictically the eh upper Hudson division of the fleet 
— , ” the “C - ¢ | ly J — , : RAY y 
period, there being no authentic pictur same as the Clermot ult by Ful Che stops t v made north of Newburg 
f the “Half Moon.” ton [he only changes were made in are: Poughkeepsie (Dutchess counts day), 
- ler dimensions are as follows: Lenet! compliance with the laws governing steam Monday, October 4: Kingston (Ulster 
7 ver all, 74.54 feet; length between per vessels. The hull of the original “Cler- county dav), Tuesday. October <: Cats 
n- pendiculars, 58.7 feet; breadth, 16.94 feet mont’ was built in New York by David kill (Greene county dav). Wednesdav. 
J. iepth, 10.08 feet; draft, 7.03 feet Brown The first captain of the “Cle October 6: Hudson (Columbia countv 
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FIG, 2. FORECASTLE OF THE 


Albany (Al 
bany county day), Friday, October 8, and 


dav), Thursday, October 7; 
(Rensselaer county day), Saturday, 
Elaborate local 


celebrations | been 


[roy 
commemora 
for 


( ictober ) 


tive lave planned 
center 


fleet at 


will 
the 


these days, and they 
the 
each point 

The 


maiden 


eich oT 
ot 


around one-day stop 


named 
duplicate her 


“Clermont” will 


trip, starting from her original 
slip and landing at the same pier at Albany 
at the conclusion of 
ago She, 
Moon,” 


of 


tied 


at which she 
her 
company 


he 


vessels of 


up 
102 in 


the 


rst trip years 


“Half 


great 


with will 


escorted by a fleet war 


many nations, pleasure yachts 
from New York 


fleet will 


and merchant craft to 
\lbany 
tute the 


of this 


This escorting consti 


greatest naval parade in the his 


tory country, and it will be in 


| he 


escort 


two divisions first, or lower Hudson 
division, will 
New York to 
sion will be 

Hudson division 
which will have 


Newburg th 


both ships from 


Newburg, where that divi 


met by a second or upper 


character, 
Albany. \t 


will, with ap 


of similar 


started from 
boats 
be 

div sion t 


will 


two 
propriate c turned 
wer Hudson 
Hudson division, 


them to Albany 


remonics, ove! 


the | » the 


upper 


which then escort 


RMONT 


“Clermont’ 
ilton & 
D. 


v constructed in [england by Bot 


shows the gen 


plan, elevation and 


view of the engine exactly 


“HALF 


MOON” 


WITH 


CREW 


IN 


COSTU ME 
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amidships. It shows the boiler front, at 


the back; the cylinder, and in front of 


the cylinder the air-pump rod, which 
passes through the hotwell. The _ pip« 
from the hotwell leading forward goes 


to the feed pump, which is located on the 
starboard side under the deck. 


[he two large gears are practically 
crank disks and kept in “time” by th 
two pinions which are mounted on a 


jack shaft. 


FOR MACHINERY, 
STEAMER “CLERMONT” 
GENERAL DESCRIPTION 


SPECIFICATIONS 


Engine, single-cylinder, condensing, side 
lever type; working pressure 20 pounds 
Arranged to drive a 
Main paddle 
shafts inter-connected with a jack shaft 


per square inch. 


pair of radial paddle wheels 


on which are mounted two flywheels, ar 
outside the hull Jack shaft 
the paddle shafts through a 


ranged 
driven by 
pair of two-to-one gear wheels; the large 
the of the 

Engine keelsons, A-frame, 


gears forming sides main 


cranks and 
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LYING 





AT 





HER PIER IN STATEN ISLAND 
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RY, ; 
12 x2 
Wearing “al 
Pleoe 4 AES. 
23° W.0. YI 
Shelf 
gz, side 10's 3° Y.P. 
pounds Side 2”Y.P 
rive a 10" 2" W.0 
paddle eS 
shaft Seton 2°7.F : ~ Breadth 16°0" \ ae 
Keel W.D. 10 x 10 12 «4 W.0 
‘Is, ar P Length .149 0 at Upper Deck 
Section Length 15° 0 Overal 
shaft Outboard Elevation American Machiniat,.N. ¥. 
ugh a FIG. 4. DETAILS OF THE “CLERMONT” 
- large 
main guide gallows are of yellow pine The which forms the bedplate of the engine Feed and bilge pumps arranged along 
and cylinder is mounted vertically on a cylind Air pump is vertical, single acting, of the side of the air pump, connected to and 
rical condenser, which is connected to the bucket type, worked by links from the side worked by the crosshead. Side levers 
air pump by a channel way of cast iron, levers, an open hotwell on top of pump. with diagonal bracing T-shaped and 
—— mounted on a cross center shaft; pins 





tted for connection to main crosshead 
and crank wheels. Main rods connecting 


to crank wheels and crosshead of wrought 





iron. Valves of the single poppet type 

fitted in suitable cylindrical steam chests, 
irranged at eacl end of the cylinder, 
and worked by a rock shaft with wipers, 
toes and lifting rod Single eccentric, 





with hook and shipping gear Trip shaft 
nd starting bar. Working parts of en 
gine only to be tinished. Duplex steam 





tire and donkey pump, size about 6 inches 
nd 3x8 inches set and_ connected 
complete with all piping. All piping ex 
cept main steam pipe to be of galvanized 


q 


wrought iron The whole machinery to 
be built, erected in hull, complete and 


tested for servict Requirements of the 


S| 


United Sates Steamboat Laws relating 





to this type of machinery to be comphed 








with 
BROILER 
Single, cylindrical, return tubular type, 
eA set in brickwork, complete with stop and 
safety valves, feed and blowoff valve 
gages, grates and stack 


CYLINDE! 





Of cast iron, 24 inches diameter of | 
length fo roke t tor feet 
plete with hi D n, rod and I 
] St ranged at « } 
d d fitted lete with single poppe 
Ive stet lifter rods and gea id 
) in ting Calli hest Is 1 
dk t ] throttle 
[ HROTTLE 


Butterfly type with gear complet 








Rlow-through valve and gear complete, 


FIG. 6 THE “CLERMONT S| ENGINE LOOKING AFT luding check valve 
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5. GENERAL ARRANGEMENT OF THI 
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CONDENSER Bitce Pump JACK SHAFI 
, . 1 4 ] "oug! iron suppo ] ) suits! 
Of cast iron, cylindrical, about half One, of copper or brass, about 300 UI wrought i upported by suitable 





capacity of cylinders; complete with injec- inches capacity, complete with valves and 
+ ] ] . aT ] } } _ } 
ion nozzle, valve and geat piping, work Dy the air-pump rossnead 
ae | WHEELS 
. : Two of % ' £ ots 
BEDPLATI Sipe Levers we é et im a 
- cs key ( s} I 
Of cast.iron, arranged to support con Of cast iron mounted wroug 
denser and cylinder, and cast with chan iron center shaft and supported by pillow GEAR WHEELS 
Qt cast 11 machine molded, key t 
hafts; large wheels fitted with crank 1s 
\ViAIN CONNECTION Rops 
Of wrought iron, smooth forged d 
justable end connections with brass b ; 


PappLe \W HEELS 


Fifteen-toot diameter ovet all, fitted wit! 


S paddles, 4 feet long; and 2 feet wide 





arms, rims and paddles of oak, cente ol 
cast iron, keved to shafts 
BolLer 
Of marine stec 5 feet 6 inches 
neter 16 teet long, ell mech thick 
eads 5/10 inch thick, braced fo | 
re of 25 p ds per square inch, fort 1 











d gaskets it plug ! ind 1X1 
stop valve 1 | ( blowoft Valve 
lever fety | \ ( eam. whist 

, 
i lues ‘ rrving boil 

S pp ‘ \ T ee oT ré |) 
Wil T ee] 

ced 
S 
(4 ir | emen 
‘ ‘ li vit} el] k ee g 
lS KON 

(Ot cast iro ) plete with ce 

rnace and ishpuit which are 

rought iron: front to be through | 
end to end, of brickwork, als« the 
keelso1 Bacl end ! setting, cro bolt d 
vil prope! staff 

SMOKE Box 
(1 sii ( wludine o« vhich 
: ’ ' per hing | 
Pp 
Fit 7 HE s I N¢ \TFORM } Hf CLI —_ } 

(; tee] 2%} ‘ } teT { 
el wey and fitted with foot valve for air blocks: ends for connecting rod to be Ieet Nig thick N : ‘ ' 
mp forked and fitted wit wrought-1 1] - ! ‘ IS top nd bot 

interweights to balance piston roe : nel > f hemy 
ght i | . l, 
\ir Pump } )  % t fe t toy 
lies | ssine ( S1cle li! ur pumy , c 9 
(i st iron, brass-lined, single acting 
' (y} } } REI 
LIN ( ) 
pacit ut 16/10 cubic teet Bucket Mal : H 
ne rove i ‘T © Valves t rubhe \\ \ ( 1 
Floating top and hotwell, pump fitted 
; i} Hi \SHI 
i! ssnead a guides nd WworKee 
, 
; | | 
B oe mn fT 1c Ve! () rick, | 
4 
Ofw vht it thed. fore t ( ri 
lEED Pump 
st end connec vith br 
(One, single acting : capacity about ISO 
e ‘ ‘ “Sr ~ 
hic inches worked by the = air-pump MAIN SHA! Ove wile plate about N 2 
rosshead; brass plunger and valves; pipes Of wrought iro ported | table Birmingham wire gage courses 24 
vl regulating veatr complete pillow blocks wile veted \ re buttor i d 
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rivets; manhole at back end, with plates 
and grabs complete; stack nozzle on front 
end. Casing to be either electroplated 
with copper or possibly copper painted as 
may be hereafter decided 


Fig. 7 is a view of the starting plat 
form taken from the side of the boiler and 
in line with the front of it. It shows the 
starting bar, eccentric-rod lifting gear and 


throttle 
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Making a Set of Blanking and 
Piercing Tools 


By H. Harris 


For making piercing and blanking tools 
for small work, where a solid die is to be 
used, a quick and accurate method is here 
This method is not claimed as a 


the 


shown 


standard for all stamping tools, as 


September 16, 1909. 


the die is lined off from the female tem- 
plet and the blank hole only is drilled and 
roughly filed out to shape. The hardened 
blank is now placed upon the die so as to 
cover the rough hole, and with the aid of 
a hand press with planishing tool in the 
ram the hardened blank is driven into the 
die flush with the top; a little tallow will 
help in this operation. If there is a good, 
steady pressure, the planishing tool cover- 
ing the blank, the die 
roughed out enough, it will be found that 
the blank will sink readily into the die. 
The blank is knocked out and the 
die will appear in section as at D, Fig. 2 
With the aid of a rough file in a filing ma- 


hardened and 


now 





methods of manufacture are governed, 

always by the size, shape, quality of work 

required, and also by the machinery and 

appliances at hand. But this method is 
| 

D FIG. 2 = 

















There is not such a great differen 
between this engine and the averag 
ferryboat engine of today The hooked 
eccentric rod is practically the same, even 
to the hook on the end, as those used in 
manv of the older New York ferries 
j os P 
| o\ oO O 
' 

oO O O 
Y 
A < i a 
FIG, I B 
of a 
J 
© a 
F —-s 
0D => 
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FIG, 4 
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The boiler will carry 25 


MAKING A SET OI 


pounds of steam 


and the engine will probably make about 
15 revolutions per minute 
As has become well known the use of 


steel in passenger car construction is no 


longer an experiment but has come into 


increasing daily use. It lends itself to the 


skill of the artisan and reduces risk of 
serious accident to the passengers. It is 
more available than wood, produces a 


plainer effect, is easy to clean and weighs 


no more wooden if economi 
| he 
the 
coaches, and the maintenance is consider 
The life of 
increased by the use of steel, and damage 


suits, 


than a car 


cally designed initial cost per pas 


senger is about same as for wooden 


ably less a coach is greatly 


as well as suffering in case of ac 


cident, greatly reduced 





| nt 


smaller 


H 


BLANKING 


the best and quickest for small irregular 
shapes like the one shown 

For a set of piercing and blanking tools 
thre needed, as shown in 


templets are 


Fig. 1 ! is a female templet, the width 
of the stock required, with a blanked hole 
proper relation to 


and pi reed holes in 


each other. B is a cast-steel male templet 
or blank, which will fit tight in the female 


templet, and it generally is either soldered 


or riveted to a short rod to facilitate try 


ing in the die. C is a cast-steel blank 


without pierced holes and about 0.002 inch 


than the blank proper; it should 


be not less than '% inch in thickness, and 
should be hardened and tempered to a 
purple For a blanking tool only, the 
female templet.is not required, only the 


two males being necessary. 


In making piercing and blanking tools, 


AND PIERCING TOOLS 


chine a 


templet. 


holes 


indicated in Fig. 2 





FIG, 8 
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clearance angle is put 


1-degree 


on up to the impression made by the blank, 
as represented at /:, Fig. 2. 


We have now a die with the first % 


inch parallel and under size, but of the 
correct shape, and it is an easier job to fit 
the proper templet into the die at an angle 
of li, 
top. 


degree and shut daylight out at the 
With experience the hardened blank 


can be increased right up to the size of the 


his, however, entails greater 


care in the making and using while leav- 
ing less trouble in fitting the finishing tem- 
plet in. 


After the templet is fitted, the piercing 
are located by the female templet 


which is located in position on the die by 
the 
female templet 


the 
die, as 
\t the same time the 


half in 
the 


which is 
half in 


male templet, 


and 











909. 


tem- 
1 and 
lened 
as to 
id of 
1 the 
» the 
will 
rood, 
ver 
die 
that 
ie. 


the 


it 
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position of the stock is marked off. The 
piercing holes are drilled and reamed with 
a I-degree reamer, and the screw and 
steady-pin holes drilled and tapped. The 
die is now ready to be hardened and tem 
pered, after which it should be cleaned 
and the templet fitted in again 

lhe punch is lined off, machined and 
fitted into the die. To drill the locating 
pin holes in the punch face, the male and 
female templets are used together as a 
locating jig, Fig. 4, the punch and mal 
templet both being entered into the femal 
templet half way These holes should be 
drilled right through the punch and are 
generally smaller than the pierced holes, 
the locating pins being turned with a 
shoulder. These pins should be hardened 
and tempered and a driving fit in the 
punch. After it is drilled, the punch is 
hardened and tempered, the back being 
left soft enough to upset. After harden 
ing it should be tried again in the di 

The guide-stripper plate is now lined 
off from the die, drilled and filed out to a 
tight sliding fit for the punch, great care 
being taken to keep the hole absolutely 
square with the surface of the plate. The 
punch is entered through the guide and 
about 4 inch in the die, tried with a 
square and the plate and die clamped to 
gether while the screw and_ steady-pin 
holes are drilled, after which the hole for 
the finger register is drilled. This register 


is an adjustable one fixed and operated 


he press and works through holes / 
Fig. 5, in the guide plate The plate is 
now fastened to the die and the piercing 
1oles transferred to it; these holes are 
afterward opened out to take the piercing 
punches. The punch-guide plate is then 
case-hardened round the blanking and 
piercing holes only, to prevent the punches 
The stock 


guide strips are located on the die by the 


from wearing the holes large 


templets and clamped there, while the 
screw and pin holes are drilled The 
small plate screwed to the end of the back 
strip, Fig. 5, is used to hold the stock 
level with the die face 

lhe punch holder is drilled and filed out, 
the blanking punch driven !n and the back 
end upset; it is essential that the punch 
shall be in line with the stem of the punch 
holder. The punch is now entered into 
the die about % inch and parallel strips 
placed between to keep the die and punch 
plate apart, the whole being held together 
while the piercing holes in the die are 
transferred to the punch plate. These 
holes are opened out to take the piercing 
punches which are driven in and the top 
upset, after which the punch plate is 
secured by screws to the punch holder and 


1! 


e punches ground level, as in Fig. 6, 
when the locating pins are driven into the 
blanking punch. The die is now ground 
up, and the stock guides and punch guide 
screwed and pinned on 

If properly made, this tool is easily set 


into the punch press and the punches will 


not shear the die even when cutting a por 


} 
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tion of a blank, as both the blanking and 
piercing punches are well supported by 
the guide stripper, which should be kept 
well lubricated 

The guards, shown in Fig. 5, are simply 
g-inch iron secured by the screws that 
hold the guide plates in position They 
form a cheap and effective means of pri 
venting the operator's hand trom getting 


between the punch and die while engaged 


in feeding the stock throug 


If, in order to save stock, it is required 


to cut blanks into different positions im 


1 ‘ ] = 


the stock, as at G. lig r # and ve the cost 
of making a double punch and die 1s con 
sidered prohibitive, the stock can be fed 
through once, as at //, Fig. 7, then turned 
and fed through again. The position of 
the second blank in relation to the first 
is obtained by the side register, shown 1n 
Fig. 8. This is simply a plate fastened 


to the guide plate by a round-head screw 
When not in use it is swung back, as 
shown at A; it is thrown over when re 
quired and locates the stock for the second 
feeding by falling into the blanked hole of 
the first feed, as at L, the stock being held 


up against it After the finger registet 
has picked up the feed the auxiliary regis 
ter is thrown back out of the way This 
is a simple and effective method of locat 


ing for double feeding of stock 


Draftsman’s Radius and Center 


Finder 
By 1 >. QUAY 
In drawing irregular curves one can 
viten obtain close approximations with 
two or more arcs This method would 
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PRAFTSMAN 'S RADIUS AND CENTER FINDE! 


usually save time were it not for the diff 
culty of finding center points for the com 
pass. Again, in copying drawings—to the 
same or a different scale—and in making 
details from an assembled view, we often 
come across curves whose centers we 
have to fish for. Sometimes an irregular 
curve may be drawn in free hand in an 
assembled view, which in the larger detail 
will require the use of the compass—and 
again necessitate fishing for centers 

As a solution of this difficulty we have 
devised a center finder which will easily 
and rapidly give both the radius and 


center of a roughly-sketched-in curve, or 


481 


of an are to connect three given points, 
and will also give the center of an arc of 
given radius that will make it tangent to 
two given lines 

It may be laid out, as shown in the 
sketch, upon tracing paper, but gelatin 
will be found preferable and a piece of 


transparent celluloid best of all. When 


using tracing cloth the curves are inked 
nn 1 ik ng 1 wl i¢ incl ( eithe 

leavier vn, or in col yy red ink 
) elati elluloid, ! wey ink will 
eas rub off It is, therefore lesirable 
1 engrave ( marks with the lividers 
nd then fill in with a colored chalk or 
ink, using lifferent color tor the even 
inches The sketch shows curves increas 
ing bv sixteenths from % to inches 
radius, and by eighths trom 2 to 4 inches 
radius lo avoid confusion by iving 
lines too close together all the curves of 
radius varving by eighths have’ been 


drawn above the horizontal diameter and 


those between—the sixteenth sizes—below 
\ small hole is made through the center 
for marking with the pencil or dividers 

lo avoid shadows, particularly when the 
celluloid, which is of some thickness, is 
used, it will be found desirable to use the 
finder with the engraved side down. It 1s, 
eref lvisable either t mark the 
egures on t the de r mark thet so 
that the n be proper! ead f the 


N w t 11, 7 us — pp ¢ we 
\ irve roughl ketched in whose 
center we need, in order to be able to use 


the compass, or some points we wish to 
connect with an arc. We simply put our 
“finder” over the paper, move it around 
until we strike the right circle and then 
mark through the center When we 
want an aré f given radius tangent to 


given line we put the pencil on the re 


quired curve, move around until it 1s tan 
ent, then irk through the center 
In working from a copy the finder ts put 


ver the copy, moved around to get the 


right curve and the radius read off on the 
graduations [The compass may then be 
set to that size, or, when a different scale 
is desired, the required size 18 easil\ rb 

tained 
Naturally each draftsman will make 
some changes to suit his own particular 
the 


tastes and requirements—extending 


, ' 
( graduations, making 


limits, varying t 


complete instead of semi-circles, or in 
various ways that will suggest themselves 
But an article on the general lines of the 
one shown will prove—as it has in our 
drafting room—a great help to rapid 


drafting 


[The coal production in the United 
States in 1908, as reported by U_ S. Geo 


logical Survey, was 415,842,698 short tons, 
having pot value of $532,314,111 Of 
this total 83,268,754 tons with a value of 


$158,178,849 was Pennsylvania anthracite, 


nd 22° 2°77 44 tone worth Gers 125.262 
NG $32,573,944 l WOTTH 0574,155,20e, 
was bit mit ind lignite 
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Principles and Applications of the Gyrostat 


Seven Simple Rules State the Principles Governing the Forces and Move- 
ments of Gyrostatic Action and Aid the Designer in Using the Device 





BY 


lhe gyroscope is an old and familiar 
which has always been a source of 
peculation The peculiar actions of the 


rapidly rotating wheel are seldom cor 


rectly explained and a wrong impression 


exists generally regarding the nature of 
these actions. Renewed interest has been 
taken in the device within the past two 


years on account of two very interesting 
successful applications to practical uses, 
by Doctor Schlick and by Mr 


As the 


Brennen 


name “gyroscope” is more sug 

gestive of the toy I will hereinafter us¢ 

“gyrostat” instead, as that seems better 
adapted for th practical machine, 

Doctor Schlick has mounted a large, 


hold of a 
hoat to prevent rolling in 
has built a 1 


single rai 


team-driven gyrestat in the 
200 foot torpedo 
water. Mr 


tive that 


Brennen 


will rut 


HORACE 


B. 


he most familiar form 1s shown 1 


, which shows the common toy gyroscope 
but provided 
intended for 


form of the de 


lig. 2 shows the same form 
, 

counterweight and 
this 


demonstrated that when the 


with 
laboratory use. By 


vice it can be 


weight of the wheel and frame overbal 
ances the counterweight the whole thing 
will revolve on the standard in the same 
direction as that of the underside of the 
wheel. When the counterweight is ad 


justed to overbalance the wheel and its 


frame the movement about the standard 


will be in the opposite direction 


DESCRIPTION OF MECHANISM AND ACTIONS 
OF GYROSTA 
best 


the intelligent study of the ac 


tio1 We obta'n correct conceptions mor 


These forms, however, are not 


MC CABE 


is as shown with the ri 


igs perpendiculat 


} 


to each other, although it is not necessary 


that the ring A lic 
The 


the usual way by winding a string on the 
shaft 


in a horizontal plane. 


wheel may be given its rotation in 


When the wheel is thus put into rapid 
rotation the following phenomena may be 
observed: When the finger is pressed on 
the ring Rk at D the wheel will tip on the 
the 
is transferred to C 
While 
a decided resistance 
If the 
sure 1s increased the tipping will be more 


axis ( D in one direction while if 


pressure of the finger 
it will tip in the opposite direction. 
the wheel is tipping 
to the pressure will be felt pres 
rapid and the downward movement of the 
3s, duc 
felt 


nN 1? hha 
moa ) sul 


much I to a greater resist 


linger 
which can be 


ance 


applic d, the 


e is 





ntain its equilibrium above it by 
driven gyrostats. So far, 
wever, no extended use of the devices 
developed 

\s the 


neous impressi 


matte is of interest 


and as many 
ns exist in regard t 


« nature of the action of the gvrostat, 


ollowing is written with the hop 
will correct these impressions and 
h something substantial in the way 
which may be of use to the en 
d f ippli 
dt oe 
( 
\ \ I ( I il iW é, I 
elemental form 1s simpl; 
\ \ \ n is for giving 
t 1¢ 1 1 nt h 
\ Ip l nv ¢ ( T 
*In his article in Nature, March 12, 1908, 
] f John Perry eoes deeply into the 
theory of the action of these devices of 
]) Ss ick and Mr. Brennen 


WAGRAMS ILI STRA Né rHE ¢ 


YROSCOPH 


rotating wheel 
The 

iy ap- 
proaches this condition Fig. 3 
lis mounted in the gimbal 
The outer 


trunnions in 


casily when we inagine the 
floating in space as in Figs. 4 and 5 


way of mounting that most near] 
is shown in 
in which the, whee 
rings V and R 


to swing on 


ring KX is made 
bearings at A 


ind B in a stationary base and the inner 


( is pivoted transversely in R at C 

1d D. There ould be brake provided 
to damp the swinging movement of the 
ring .\ on its axis C D and also a means 
ocking it rigidly from movement 

[he brake is shown at D and consists of 
I Gg ( ak lisk n NV by 
the rust | » show The locking 
ins 1s show C and consists of a set 
crew which may be brought to bear 
inst the dis \ us locking it in 
position desires The normal position 


wheel will tip very rapidly around to 


horizontal axial position while no per 


the 
But, however, as 


ceptible downward movement of 


will be noticed 
the 
tal position all the 


the 


linger 


axis does reach the horizon 


soon as 


resistance ceases and 


sensation will be as if a rigid support 
and was 
R is struck 


D with the fingers the 


underneath 
If the ring 
ble blow at C or 


had been suddenly 


removed a forci 
sensation wil] be much like striking a very 
stiff spring No permanent 

} 


will cecur, but the 


downward 


movement wheel will 


tip some and remain so. 
If the experiments are 


the brake spring br 


performed with 
ught up to tension thé 
slows r 


to the 


tipping action of the wheel will be 


and at the same time less resistance 


will be fclt and the finger will go 


pressure 


down more rapidly. If the binding screw 


that 


is S¢ sO 


wheel on 


tipping of the 
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the axis CD can occur no resistance to curved arrow The force is assumed to lorce arrow und no resistance what 


tat the pressure will be felt and the finger will be applied near the periphery and in a ll oppose the tor y he velocity 0 
vo down as easil\ not the lane of the movement w depend on the magn! 


- 
> 
J 


as if the wheel were direction always normal to plat 


rotating. the wheel as the arrow indicates. A jet tude of the tore \n increase i 
\s would be expected, if instead of ap of compressed air impinging o1 the side force will produce n increased vel 
plying the pressure to the ring FR it is ap of the rim would exemplify this The of movement 
plied to the ring \ in a way tending to movement resulting from the force is alsé Rule = will be veritied when it 1s « 
swing it on the axis C D there will occur represented by an arrow in a simular po sidered that the damping effect must b 
tipping movement of the wheel and sition Chis arrow merely represents the produced by a tor opposing the move 
; likewise ring R on its axis AB direction in which the side of the wheel ment and by Rule 2 this will cause ai 
cular In the experiments one thing is strik will start to tip or swing about its center other movement in the same direction as 


ssar : . . 9 . 
—e ingly evident, that a tipping movement of when the jet of air is applied and is this opposing force and at a point diamet 


plane. 


the wheel through a large angle is not tangent to the actual direction of the rically opposite the force arrow ul 
— = necessarily attended by any extensive thereby lessen the opposing resistance at 
m the movement in the direction of the pres- the force arrow 

sure at the point where it is applied, and, : Referring back to lig. 1 it may now bi 
rapid indeed, if the pressure is quite strong and | plain that the force causing the movement 
ay be the brake spring entirely free, there will al § about the standard is the weight of th 
-d on be no perceptible movement at the pres | wheel and ring. If the wheel speed 


n the sure point, while the wheel is tipping, and could be kept constant and there were n 


the the stronger th« pressure the less will be 
to ¢ Xo 


Vhile ; 


friction at the swivel point on top ol 


movement. the standard the wheel and ring would 





In all cases the direction of the tipping revolve around it in_ strict accordance 



























lance movement is at right angles to the direc FIG. 4 PIG. 5 with Rule 1 and it would maintain its 
pres tion of the pressure producing it and d¢ ae ence ae axial angle im accordance with Rules 3 
rds pends on the direction of rotation of the AGRAMS OF FORMS AND MOURNS ind 4 
t the wheel. It will be found that if the dire« GYROSTAT WHEE! The fact that the wheel will graduall 
sist tion of rotation is clockwise, as shown by sink, however, even though the rotat: 
the arrow on the wheel, and the pressurt movement at that pot The above being speed b mstant 1! iccordance wit! 
is applied as shown by the arrow P the made clear, here are the rules Rule 5, the friction on tl standard beim: 
vheel will tip as shown by the arrow M I The force arrow and the movement th damping effect 
his being true one would naturally ex arrow are in planes normal to the plane Referring to Fig. 2 in which the dit 
to find tha pressure on the ring .V of the wheel and alw vs t right angles tion and amount of the force mav be ad 
esisting the 1 vement J would resist with each othe > lhe movement at usted by the counterweight. the direction 
pressure at Che natural assumptio1 row, when considered ahead of the fore of the mi ment about the standard will 
ght be that if the pressure will caus« irrow with regard to the direction of be in a rdance wit Rule 2 and tl 
~ a movement, a resistance to that move rotation, will have the same direction as yariation in the velocity of the movement 
2 nt should act as a resistance to the the force arrow In other words th will be in accordanes ith Rule 7. Rul 
ressure causing it But in this case th force and the movement are in the same 6 mav be trikinel rified by placi 
ntrary will be found to be true and the direction when the latter is considered at ome rigid obstruction in the path of tl 
pressure applied on the ring \V in the di a point 90 degrees ahead of the forme weighter 
B 
VI a | , \_}\ 
aT 
\ 2 Z 3 
—, eT 
! Wheel” \ 
he 
«ts ‘ ~ 
id FIG. 6 FIG. 7 FIG. 9 gmeriaun M 
rt DIAGRAMS OF DOCTOR SCHLICK’S APPLICATION OF GYROSTA O A TORPI OA 
1 rection opposite to the arrow M will cause 3. All of the movement will occur at th \ top witl harp poimt spun « 
ie the end D to move down in the direction movement arrow and none at the force wood table wh« it nd a stationat 
ry ge arrow 4 As long as the movement cat rotation center will behave exactly 11] 
d freely take place at the movement arrow’ the wheel in Fig. 1 t is a familiar sight 
1] GENERAL RuLEs GOVERNING GyYROSTAT the force at the force arrow will be op- to see a skilful bicycle rider round 
ACTION posed by an equal force 5 Any damp corner at high speed without touching tl 
h Following are given a few general ing effect on the movement to retard it handle. bat He do this by simply 
t rules deduced from the experiments. In will cause the movement to be slower and Jeanine inwardly. which causes his front 
connection with these rules, Figs. 4 and a consequent movement will occur at the wheel (which i eyrostat) to swing in 
e 5 are given in which the wheel is viewed force arrow in the direction of the fore the direction he is leaning This is it 
abstractly as if floating in the air and ro 6. If the wheel be completely restrained ccordance with Rules 1 and 2. A rolling 
\ tating at a high speed. In each figure the from its movement at the movement at hoop will not fall, because as soon as it 
n direction of rotation is shown by the row, all the movement will occur at the begins to tip to one side or the other it 
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with Rules 1 and 2, 
begin to turn in the direction of the tip 


will, in accordance 
ping, which will bring the lower part of 
the rim again under its center of gravity 
Looking at it from another point of view, 
the hoop being free to swing in either di 
rection at right angles to the force which 
acts to tip it this force will be resisted by 
ul equal opposing force and, according to 
Rule 4, no 


tipping c 


hn occur 


Doctor SCHLICK’S APPLICATION OF THI 


GiYROSTAT 
lhe principle of Doctor Schlick’s appli- 
cation of the evrostat to 
7 and &, 


grammatically the 


a ship is shown 


in Figs. 6, which represent dia 
evrostat in the hold of 
means of 


own At Bisa 


sumed has 


a ship, the 
=} 


rotation not being 


brake which it is as 
some means of adjustment for 
tension, so that any desired damping effect 
on the tipping action of the wheel may be 


procured. Suppose the wheel maintains a 
high rotative 


If the 


speed in the direction of the 
arrow position of the wheel when 


the boat 1s normal is as in Fig. 6, it will, 
as shown in Figs. 


7 and &, and offer a great 


when the boat rolls, tip 
resistance to the 


rolling action. Rules 3 will indi 


and 4 
that 
pe rceptible 


that it is not 
roll 


make the 


cate 


necessary the boat 


actually 


any amount in 


order to wheel tip through a 


large angle, and in point of fact, it is re 


ported that the boat may be standing ap 
parently still and upright while at th 
same time the wheel is tipping violently 
back and forth 

lhe office of the brake is merely to pri 
long the tipping action to suit the period 
f oscillation of the boat \ccording t 
Rule 4 it is evident that if the brake is set 


tight so that the 


istance to the 


wheel cannot tip, no re 


rolling will exist. It may 


be reasoned, however, that according to 


Rule 1 the rolling action in this case will 
have a tendency to cause the boat to pitch 
while any pitching of the boat will have a 
roll 


tendency to cause it to 


\lr. BRENNEN’S 


AMERICAN MACHINIST 
swing. The wheel shafts have at their 
outer ends the friction wheels c and d. 


Underneath these and extending in the 
directions shown in Fig. 10 are the run- 
ways H and K, which are fastened rigidly 
to the car 

If the car starts to tip to the right both 


wheels will, according to Rule 2, swing 


toward the position shown by the dotted 


lines, Fig. 10, and at the same time the 


runway // will move up to contact with 


the friction wheel c which will try to 
roll forward thereon [he pressure on 
the wheel axis caused by this effort to 
roll forward is in a direction to cause a 
movement of the car to the left. When 


will 
and there being no runway 


this begins to occur the runway H 


lower from c¢, 
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cause the car to lean to that side until the 


pressure is just balanced. In rounding 
a curve the car will lean inward just the 
correct amount. 





Machine Molded Ingot Molds 


By E. H 


Mu MFoRD 


that the method 


casting in the 


It has not been often 
of producing the 


had 


interest for the machine shop, as when the 


rough 


foundry has immediate and direct 


machine shop receives a rough 
that 


interest it. 


casting, 


the question of how casting was 


made does not 


of the 


The quality 
matter of 
the greatest import to the machine shop, 


casting, however, is a 
as castings too hard to be worked, without 
great loss of time and tools, may be prac 
tically worthless; or castings too crudely 
shaped to fit their jigs may also be value 
less 

By sufficient care both softness and cor 
rect form in castings may be obtained 
from the foundry, without the interven 
tion of machinery in the sense that mold 
ing machines are machinery. These have 
been used economically in the molding of 
large sizes, and they 
that, 
centered in the machine shop, they would 
like cut gears. In no other 
does the question of 
molding had 


used or not to produce a casting interest 


gears, especially in 


were so accurate when correctly 


run almost 
point, however, 


whether a machine been 


the machinist 


Something less than a year ago, when 
designing and furnishing molding ma- 


chines for making molds for steel ingots, 


one of largest steel 
that, 


were offering for making the 


an expert of 
works remarked 


our 
“while the ma- 
chines we 
outside of molds were satisfactory, it was 
the inside of the mold, the 
shaped the liquid steel into the ingot for 


part which 
rolling that most concerned them.” 


This led, last 


December, to an experi- 


. APPLICATION OF THI ee et Se ee ment in which one of our 10-inch jolt 

GYROSTA1 ramming machines was loaded to more 

[he application of the gyrostat to the under d in this position of the wheels the than twice its capacity and served with 

monorail car by Mr. Brennen is shown rk will engage the lug EF, and as the air at 140 pounds pressure per square inch 

diagrammatically in Figs. 9 and 10. Two vement to the left still continues the The first core was successfully jolt 

gyrostats are used and made to run in op heel will in acordance with Rule 2 swing rammed on this for a_ standard ingot 

posite directions, so that there will be no back into axial line again Continued mold which, including the print, measured 

ll effect on the car in rounding curves. movement of the car to the left will cause 7 feet in hight and 31!4x28™% inches at 
They are constrained to swing in unison the reverse of. the 


by means of the bevel gears 


above sequence ot 


its base 


This core was rammed 82 blows 


ge and shaft actions, and the runway K will move up on the small machine. Immediately after 
it S. The elemental parts of the machine to engage the friction wheel d this, a 16-inch machine of proper capacity 
may be seen to correspond with those in The movements of the wheels will not for this work was ordered, and since 
Fig. 3. The frame R’ corresponds to the be to the extent shown by the dotted lines, May 30 last, it has been running with- 
ing FR, and the rings N’ to the ring N. and the tipping of the car under normal out intermission, and producing ingot 
[he axis A’ BR’ corresponds to 4B, and cenditions will be unnoticeable. This is mold cores of the above dimensions with 
passes through the shaft 7, which sup- the most interesting and wonderful of all 2 men at the rate of 4 cores an hour, 
ports the frame R’, and is mounted on applications of the gvrostat whereas, previously, it had required 5 men 
bearings F rigid with the car. The rings When standing still the center of grav- te make 16 cores a day 
, ; \ 


\ swing on the axis (’ D 


pt nd to the aXIS ¢ D Phe frame R has 

a lug FE at its lower end embraced by a pi 
fork made fast to the car, which allows 

the frame R’ a very small amount of — sucl 





which corres- ity 


ssenger place d 


will 


} 


of the car will adjust 


The 


side of the car s 


itself always 


weight of a 


on one 


cause that side to go up. A pressure 
I s the wind against one side will it 





this is that the 
rammed 


The important fact in 


being with ab 


ores produced, 


olute uniformity throughout their whole 


length, produced ingot molds with straight 


iternal surfaces that were free from the 


. 











wa 


irr 
the 


an 
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til the end of the radius bar in the tool post as 


waviness experienced from the necessary The new wheel's rim was made in eight 
nding a 


irregularities in ramming by hand, where sections, the pitch diameter being 16 feet, a pivot or fulcrum, and allowing the cut 
St the ' the sand channel between the core barrel while the worm was a double thread, ting tool to swing in its 


and the core box are as deep, narrow and 4 7/16 inches pitch, making it an 87g it was fed along by the lathe carriage 


‘bscure as in this work inches lead. The working depth of the The mark on the faceplate indicates the 


I 


proper are as 

















ds It has yet to be learned how much _ tooth was 3 inches, with %-inch clearance, starting point for the first thread, the 
to be gained in the durability of the and the worm wheel had a to-inch face other mark being at the opposite sid 
ingot molds or in the rolling operation The worm itself had a minimum pitch of the faceplat Che illustration shows a 
ingots that are smoother on. their 
surfaces, owing to their being stripped 
thod from straighter molds than have been pos 
th sible where the ingot-mold cores have 
rect been hand-rammed as_heretofor he 
1 th works, however, in which machine-mold 
Hing, ing methods are being adopted for tl 
Was mplete production of ingot molds ar 
ility ticipate great advantage in these dire 
oT t Yr 
1Op, ——— 
i Cutting a 16-foot Worm Wheel 
ely and Its Worm in a Lathe 
- 
” One of the most interesting repair jobs 
sail we have run across in a long time 1s 
n shown in the accompanying illustration 
d \ large worm-driven mill, with a worm 
- wheel between 15 and 16 feet outside 
sf ciameter, went out of commission, and 
\ l was necessary | get it into operation 
r the earliest possible moment 
; (his was the proposition put up to | 
C. Thornley, superintendent of the Build 
f ers’ Iron Foundry, Providence, R. I., and 
he guaranteed to have the machine n FIG. 2. CUTTING A I6-FOOT WORM WHEEL IN A LATHI 
sectiol f the rack being tried into tl 
worm after the thread was about completed 
CUTTIN HE SEGMENTS 
lig. 2 shows how the segments of the 





16-foot worm wheel were cut in a small 
lathe First, a large milling cutter was 


made, representing the small diameter of 





the worm and fitted with inserted teet] 

shown The cutters in place were used 
in roughing out the teeth, having stepped 
cdges, as can be seen on close inspection 


The segment to he cut were held on 
the xture shown, this being made so that 
7 


the segments were at the proper angl 


rrespond with the lead of the worm, 


eacl egment ge held in its correct 
position by the clamp shows In this way 
each of the teeth was cut, a spacing rig 


being devised for locating them as accurat 











ly as necessary, and the eight segment 

were cut 1 considerably shorter tin 
than was estimated and the new parts 

FIG. I. CUTTING A 30-INCH HINDLEY WORM went into place without difficulty 
The whole job, from the making of th 
peration in six weeks There was no diameter of 3536 n s+, W bout 4 teet patterns to the installing in the mill, took 
time to make a complete new worm wheel, long and weighed 4 tor Each of the jecs than five weeks and allowed the mill 
so that it became necessary to turn off eight segments weighed about 3300 pounds to begin operations a week earlier than 
the teeth on the old wheel and put on a was expected This is a good indicatior 
new rim This increased the diameter of CUTTIN« HE Wor) of what can be done with comparatively 
the worm wheel, and as it was necessary) Fig. 1 shows the way in which the Hind few facilities by men who are thoroughly 
to maintain the old center distances, it, of Jey worm was cut in an ordinary lathe by well grounded in the foundation principles 
course, required " somewhat smallet the use of a radius bat representing the of hop work It is interesting to idd 
worm than before, which led to the mak worm wheel [his was easily made by that number of shops with a much 
ing of a Hindley form of worm to secur fastening a substantial tool slide n the larger tool equipment than this, refuse 
ill t bearing possibl hencl it the proper distances fastening t} to tackle tl Sah 





































































































































































































































Dixie seems to have come across some 


interesting specimens of ancient 


history 
among machines, but 
Came across a more 


curious arrangement 


of shafting than the accompanying 
The motive power was a 


steam engine of the horizontal slow-speed 
mak 
‘J he boile r 


pressure was about 100 pounds per square 
inch Phe 


type, 12-inch cylinder, 18-inch stroke, 
ing 80 revolutions per minute 
rarely indicated 


engine more 


than 52 horsepower 


I don’t think he ever 


50-horsepower 
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inch larger than the journal, while many 


would be a full ™% inch, owing to wear 
The bending rolls were only used occa 
week, and 


make any 


sionally, perhaps two days per 
working did not 
load 


The hot saw was used fot 


when seem to 
difference to the 
cutting hot 
angles, such as 4x4x54 or % inch, and it 


felt \nother 
and 


used to make its presence 


mak« 


class of work was driven by a Io 


machine of similar doing the 
samc 


horsepower motor, so in all probability the 


demand of this machine would be about 
the same, 10 horsepower 
The remaining machine was a grind 


stone 4 feet diameter by ro inches face, used 


for sharpening tools. Some years ago 


September 16, 1909 


soon found were very much overloaded. 


Here we had before the alteration a 50 
motor driving 7 
drills, 1 hot 


wheels and grindstone, and 


horsepower planers, 16 


reamers, 2 bending 


rolls, 
about 


saw, I 
eniery 
shafting, with 6 be 


500 feet of 


wheels, supported by 50 bearings 


After the alteration a 30-horsepower 


motor driving 3 planers; a 30-horsepower 
motor driving 4 planers; a 30-horsepowet 
motor driving 16 radials; a 10-horsepow 

motor driving the hot saw, and a 10-horse- 
motor wheels ; 


feet of 


power driving the 
total, 


shafting. 


emery 


110 horsepower, with 365 


That is double the horsepower and one 


third less shafting to do little more than 











The accompanying plan shows the gen- engineers spent a lot of breath over the the same amount of work. There was an 
eral arrangement of the drives and the _ inefficiency of shafting drives, and in one increase in the amount of work turned out 
machines. The planers Nos. 4 and 5 were paper a gentleman was reported to have cf the shop, but this was due principally 
geared with bevel wheels and the others said that shafting frequently consumed to the increased facilities for handling 
with spur gearing, all cast steel and not 75 per cent. of the power. It 1s very diff I cannot understand why 50 horsepower 
machine cut . cult to believe that statement in evidence should have been able to drive all these 

The planers Nos. 1 and 4 had a cutting of the foregoing machines before the reassembling unless 

North 
a) Se Fy —_— Fh pap aos @ 
nen EEE [Peseta rane priate 
—o l “ H RPL St Ila Fd I E hail 
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Loe 


Maccatenalll 
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| 
Ft. Pla eM | shaft 
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speed Ot 12 teet per minute, and the others 
cut at 18 feet The radial and wall drills 
it the old 


type built before the advent of high-speed 


near the planing machines were 


steel and had feed and speeds accord 
ingly 

The radial drills in the groups outside 
had been transformed to a stirrup feed 
and they were used for reaming punched 
holes 9/16, 11/16, 13/16, 15/16 inch to sizes 
} inch large - with the ordinary stvl« ot flat 
drill in to 34-1nch plates, varying fron 
one ply to eight ply in thicknes Phe 
feed averaged 3 inches per minute, thoug 

me met ld pull 6 inches 

The emer tand id two wheels 30 
mc) cian y & inches face d 
ere used for dressing up the edges of th 
plates that had been sheared 


ing throucho Ss sunnorted 
g throughout wa upported 


by bearings placed 10 feet apart, and when 


1 


I examined them the best fit 


would be %& 





chines 


Was 


tained 


apparent. The 


Volts) 


South 
rHE CURIOUS 





POWER DRIVE 





The shop 


was improved and the ma 


moved \ 30-horsepower motor 


machine is shown 


put where No 
shaft 
from which machines 


on the north sick 
Nos. 2, 3 and 4 ob 


It drove a line 


their power 


\nother 30-horsepower motor drove the 


remaining planers by means of a line shaft 
m the south side \ third 30-horsepower 
motor drove the radials on the outside 

The emery wheels were moved and 
10-horsepower motor was used to drive 
them direct lhe hot saw was supplied 
with a 12-horsepower motor Che drills, 
nervy wheels and |] saw ran at the same 
peed as before, but the planing machines 
Nos. 1 and 1 wert speeded i IS teet per 
minute, while the other planers were 
peeded to 24 feet per minut: 

Now, a very perplexing feature becomes 


30-horsepower motors (220 


It driving the planing machines we 





ot the 


wheel, 


ihe reasom ts, 
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first, the greater flexibility 


steam engine with the heavy fly- 


and second, that when the ma- 


chines were all grouped together the peaks 


if the 
staggered 
W 


of each 


( 


loads of the various sections were 


and seldom together, 
hereas in the rearrangement the peaks 


had to be 


came 


group allowed for in 


} 


ach Tus¢ 


Perhaps some of your readers may have 


had experience with such like and 
able to make some suggestions. 
It is interesting to note the extent 
hich the tov industry of the Nurenberg 
district of Germany amounts. The total 
ilue of the output of this district 1 


products are 


W 


generally 


0S was about $4,000,000 The princip 


metal toys of infinite variety, 
hich are mostly cut out by machinery 
hich is often of an ingenious nature and 


Ope rated by fi males. 
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pecial Machines for Making Comptometers 


Force and Punch Presses, Spring Making Machine, Lathe Gage, Riveting 
Hammer, Grinding Attachment, Multiple Spindle Drill Presses, Etc. 





EDITORIAL 


In the manufacture of the adding ma- 
chine called the comptometer many spe 
cial machines have been designed and 


built by the company for the purpose of 


doing the work accurately and quickly. A 
great deal of ingenuity has been employed 
in the making of these machines and with 





frame, and the frame is ready to be taken 
out of the machine and put on the rack in 
the background 

In operating the press, head A is raised 
on the guides BB, by the screws and 
bevel gears that are operated from the 


line shaft by belt. When the head is 





FIG. I. 
their use the output has been multiplied 
many times over the methods formerly 
ised. Many of th: 


riginal in their design and others are 


machines are entirely 


-ombination of both known principles and 


riginal ones 


The machine shown in Fig. I ts 
power-driven press on which the compto 
The n 


neter frames are assembled | 


ne is shown just as it has finis! 





SPECIAL PRESS FOR ASSEMBLING COMPTOMETER FRAMES 


raised the finished frame is taken away 
ind the rods C are raised up through the 
plate D by their spring These rods are 
smaller in diameter than the rods that 
bind the machine together Che trames 
re then built up on the rods C by taking 


a side frame, shown in the iron boxes at 


the lower left-hand corner of the pi 
ture, and putting it over the rod. Bush 
nes are then slipped over each rod, and 





CORRESPONDENCE 


another side frame added; then more 
bushings and more side frames until the 
machine is built up to its proper size 

Che rods shown at / are used to fasten 
the side frames together, and these are 
located by placing cne, with the end, on 
top of each rod C and the other end under 
the push rod / he head of the press A 
is then forced down and this drives the 
rods D, which are forced fit in the side 


+} 


frame, into their plac 


Che number of trames that can be built 
up for a day’s work in this machine ts 


truly remarkable and yet it is a very sim 











SPECIAL PUNCH PRESS, WORKING 


FIG. 2 


WITH A COMPLICATED SUBPRESS DIF 


ple machine that can be operated by a 
boy 

SPECIAL PUNCH Prt AND SPRING 

MIACHINI 

The punch press shown in Fig. 2 is a 
special design that was built by the com 
pany As will be noted the side frame is 
extra heavy and the opening is of a shape 
ind size that will st hold the sub-press 
die shown in it \ number of these 
presses are in use as well as some smaller 


presses for lighter work. The punches and 


dies, which are used in these presses, are 
1 lerous large pat f the work is 
, 

punched out and ne vi 1 vork 1 
done in this w 

The machin f whi I ind rear 
views are shown in Fig ind 4, was de 
g KI I v \ 1 the 
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FIG. 3 FRONT VIEW OF SPRING-MAKING 


left of Fig. 5, and also lying on the bench 


in front of Fig. 3, and on top of the ma 


chine, as well as on the bench, in Fig. 4 
The spring is very small and, therefore, 
it is enlarged to 2'4 times its actual size 
in Fig. 5. 


The spring is made in three distinct 
operations: First, the handle, to the left 
of Fig. 3, is pushed in and this grips the 
wire and turns the two coils on the end at 
f in Fig. 5 Next, the crank to the 
right of Fig. 3, is given four revolutions 
and this coils the body of the spring. « The 
last operation is forming the end of th 
spring at B in Fig. 5, and this is done by 
pushing in a rod that moves the mechan 
ism to give it the desired shape and also 
to cut it off 

As will be seen, the springs are made by 
taking the wire from a spool and a boy 
can make 2000 a day without any trouble. 
(he spring shown to the right of Fig. 5 
is also made on a special machine and 1s 


called the carrying spring 


LATHE ATTACHMENT’ 


In Fig. 6 is shown the method of test 


ing the accuracy of the parts as they come 


from the screw-machine department. In 
this work all holes and shoulders must be 
concentric with one another \fter con 
siderable experimenting, the company 


found that the most satisfactory method 
tf testing their accuracy was to put the 


pieces in the lathe n a hardened and 


MACHINE 


FIG. 4. REAR VIEW OF SPRING-MAKING MACHINE 








ground arbor and then measure or test 
with the indicator, shown on the bed of 
the machine near the head. This is used 
on a back-geared Rivett precision lathe 
and registers to the thousandth of an inch 
A novel attachment for a lathe 
shown in Fig. 7. It consists of an el 
tric fan, with the fan removed and a 
sheave pulley put in its place. This is 








FIG 


i 


SPRINGS 


rT4, 


used for operating the grinding attach 
rIMES THEIR ACTUAL SIZE_ ment, as shown, for grinding work held 
in a face plate, on an engine lathe used 





FIG 


ELECTRIC 
GRINDER 





in the screw-machine department. 

On the back side of this lathe will be 
seen a stop gage. This is made in every 
detail like a micrometer and the carriag« 
can be easily moved to as fine adjust 
ment as one thousandth of an inch. Thi 
makes it possible to do very fine grinding 
in the lathe, and the stop gage is als 
useful for making forming cutters for th 


screw machines 


RIVETERS AND MutLtIpLe SPINDLE Dri 
PRESSES 

A great deal of riveting is done in th 
manufacture of the comptometers and th: 
rivets used are very small. For doing thi 
work, special riveting hammers like the 
one shown in Fig. 8 are built by the com 
pany. The hammer is placed on the bench 
and strikes about 800 blows per minut 





It is shown riveting both ends of a pian 
FAN DRIVING A SMALL wire pin, ten of which are located around 


ON A LATHE 
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\RBOR 





IN 

















LATHE FIG. 8. BENCH HAMMER FOR RIVETING 




















lathe 


inch 
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FIG. 9 VERY SMALL I0O-SPINDLE MULTIPLI 
DRILI 


the diameter of a piece that is about the 
size of a ten-cent piece. The ten pins are 
located in the numerical wheel, which is 
made from two plates about %& inch apart, 
and through these the pins pass and are 
riveted on the outside of each plate 

In Fig. 9 is shown a multiple-spindk 
drill press that contains ten spindles in 
side the diameter of a ten-cent piece. This 


was built by the company and is used 
drilling the ten holes in the numeral 
wheel that is shown being riveted in Fig. 8 

Another drill press is shown, in Fig. Io, 
that was also built by the company and 
works on the same principle as that shown 


Fig. 9. The ten spindles in this, how 
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ever, are in a straight line and are used 
for drilling the holes in the cancelling 
hook bar. The principle on which these 
drills operate is plainly seen and with 
them a much larger output can be ob- 
tained than with the old method of drill- 
The drill break- 
age is too slight to speak of. 


ing one hole at a time 


EXERCISING MACHINES 

One of the principal things in the man- 
ufacture of the comptometer is to see that 
each key works quickly and freely and 
that all of the parts work in unison. For 
that reason after the machines are com- 
pleted they are sent to the exercising ma- 
chine, one of which is shown in Fig. 11, 
where they are operated for several hours 
and then looked over thoroughly to see 
that each part. performs its function prop- 
erly. These exercises are run at 120 rev- 
olutions per minute, thus each key is 
given 7200 complete strokes each hour. 





— 





, | 
b tirade 


EY YY 











FIG. 10 DRILL WITH I0 SPINDLES IN 
STRAIGHT LINE 





FIG. I] COMPTOMETER EXERCISING MACHINE 


Another use to which the exerciser is 
put is that of testing the life of a ma 
chine and comptometers have been re 
turned to the company for repairs that 
have been put in these exercisers and 
run steadily at 120 revolutions per mit 
ute for ten hours each working day for 
over two vears. When one considers the 
delicacy of the numerous parts in the 
machine it is remarkable to think that 
one could be run that long without break 


ing down in som« f its parts 
AUTOMATIC ELectric ELEVATOR 
One of the feat ot the shop equip 
ment is the automatic electric elevator 
shown in Fig. 12 his elevator serves 


four floors, thi which is 


shown in order to show the operating 
mechanism that is rt elevator box 
The entire ele) i eet 
steel and it car e started cither up 

down by p ‘ \ speaking 
tube 1s oO du i with it and 
ne ring of the bel 1 ell tw 
rings mean the elevator is being used: and 


three rings means that the car is empty 
By opening the door on anv of the floors 


the switch is thrown off and the car 
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FIG. 13. MASTER SAMPLE CUPBOARD 
stopped [his prevents accidents, as it 
is impossible for anyone to get inside of 
the elevator box while the car is running. 
It also does away with an elevator at- 
tendant, as anyone on either of the four 
floors can operate the car when the doors 
are closed and it is not in use 

[his elevator is manufactured by the 
Burdette-Rowntree Manufacturing Cotn 
pany, Chicago and New York 


SAMPLE CUPBOARD 


Che m unple cupboard shown in 
Fig. 13 is an imstitution in itself Chis 
cupboard ] made entirely of steel as is 




















Fit I2 AUTOMATIC ELECTRIC ELEVATOR 




































AMERICAN MACHINIST September 16, 1909. 





A German Car Dumper 


FRANK C, PERKINS 





The accompanying illustrations show a 
car-dumping machine built in Germany 
As seen in Fig. 2, the car which is to be 
dumped stands upon a track platform 
which rolls on wheels at the dumping end 
and is raised at the opposite end by means 
of a pair of struts which are drawn to- 
gether somewhat in the shape of the letter 





A, by means of a long screw-threaded 
shaft. This shaft is driven by an electric 
motor. 

The car is held in position on the dump 
ing platform by a pair of hooks which 





grip the axles, and the machine will 

handle cars having a capacity up to 20 

tons, and a wheel base of 4% meters. It 
1 


is said that the machine will dump from 
15 to 20 cars per hour 





The patent office issued 33,514 patents 
during 1908, reissued 168 patents and reg 
istered 6029 trade-marks, labels and prints 
There were 22,328 patents which expired 


during the year. The total receipts wer: 
$1,896,848 and the expenditures $1,712,303 











4 GERMAN CAR DUMPER 




























also all the shop furniture, benches, chairs, | 
et It is the superintendent's idea of 
taking care of master parts and it has | qU i 








proved its value many times ovet 


lhe cupboard is taken care ot by the ©) 
chiet Inspector wl » here keeps sample 5s oO! 7 


all the pieces that go into a comptometer 























inder lock and key lhe samples ar 
, - ~ = 
used as patterns to manutacture the dit ; {| 
7 4 => . " = + 

ferent parts by and thev are not allowed f IK ae —— ee SS 

| Hin = 
to le ; ] cupboard ou he in { 
: AVE the p! OAT wit h t thie iT} f (OT LR OS LT TE LT IE — , = IEP IIE Ty 
pecto! Ss consent H<¢ then make Ss a ( ird 



















and when re 





turned a record is also made of their 
return. Each sample has a private mark 
which makes it impossible to substitute 


hese machines, together with the gage: | 


rticle, 





kill with which 








the different parts of the comptometer 

il made and als the way the different —_ 

parts must act in unison It is necessary - 
ite in the making of the dif 





parts owing to the fact that it must 
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FIG. 2. CAR DUMPER MECHANISM 
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Can the Power Used by a Cen- 
trifugal Pump be Figured from 
the Water Delivered? 


By W. OsBorRNE 


They were using the engine to pump 
water out of the ground. It was a cen 
trifugal pump that the engine was driv 
ing, one of these fellows that takes th« 
water in at one side and discharges it at 
the other. This arrangement bends th« 
water more than is good for the economy 
of operation but it saves making a hok 
very much larger than the pump and this 
is quite a consideration, as it still takes a 
hole 30 inches in diameter to let in a 24- 
inch pump which has to go 4o feet into 
the ground. 

This pump must deliver 1000 gallons of 
water a minute at least and 1200 gallons 
could be used to good advantage. Under 
standard conditions the water stood in thx 
well close up to the pump and it was 
thought that, with the pump throwing th 
desired amount of water, it never got 
more than 20 feet lower than the pump 
Allowing the total head to be sixty feet 
and the quantity to be a thousand gal 
lons a minute there would be a little more 
than 15 horsepower of water delivered, 
and to this would have to be added the 
power used up by the pump and by the 
friction of the water in the pipes 

The engine was rated at 30 horsepower 
but was run at a speed at which it tested 
up in the shop better than 44 horsepowe: 
on the brake. 

“Send a man at once. Your engine is 
not able to do the work. It hasn't any 
power. We are only getting 600 gallons 
a minute with a total head of 60 feet.’ 
Surely something must be wrong for that 
only figured 9+ horsepower of water and 
it could not be possible that the pump and 
water friction ate up the balance. Either 
those people did not know how to run the 
engine or else they did not know how to 
measure the water. 

The best man available was sent. He 
did not know much about centrifugal 
pumps but he did know the engine from 
start to finish. 

This outfit was so far from the shop 
that the man had to act for himself and 
this he did. First he did everything that 
he could to make the engine pull its ut- 
most. After he had done his best the 
amount of water that the pump would de- 
liver was not satisfactory. He was cer- 
tain that the engine was doing a fair 
amount beyond its rated horsepower but 
he could not understand why it was that 
the pump did not throw more water. 

One of the things that he observed that 
was very curious, at least to him, was that 
the pump delivered less water at times 
when the engine was working the hardest. 
At times the water came in a fairly satis- 
factory volume and the engine ran nicely 
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and carried the load and then the load 
would increase so that the speed of the 
With this 


increase in load would come a decrease in 


pump could not be maintained 


the amount of water delivered. 

lo be sure that the water in the well 
was not being lowered so that it was be 
low the end of the suction pipe, the pump 
was raised from the pit and enough ad- 
ditional suction pipe put on to reach down 
to about 4o feet below the pump 

This did not seem to better matters any 

As a business transaction the matter 
was arranged harmoniously. The parties 
using the pumps arranged for more power. 
As to making the behavior of that pump 
harmonize with the theoretical knowledge 
possessed by the man who went to the 
pump, or with that possessed by his shop 
mates, no satisfactory conclusions have 
ever been reached 

To begin with they do not know much 
about centrifugal pumps, and what little 
they have been able to find published on 


— 
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NTAGRAM OF COURSE OF WATER THROUGH A 


CENTRIFUGAL PUMI 


the subject has not helped much [he 
centrifugal pumps the books tell about 
have not a near enough likeness to the 
one under consideration to make it safe 
reasoning from one to the other. 

The accompanying diagram sketch will 
show the course of the water in the pump 

In trying to get a grip on the actual 
state of affairs under the conditions a 
number of questions have come up that 
need answers with more information back 
of them. Here are some of them 


SoME QUESTIONS 


When running at a constant speed un- 
der what condition of water supply will 
the power consumed be greatest? 

Is it possible, with this kind of a pump, 
to figure the power being used from the 
speed of the pump and the amount of the 
water being delivered ? 

It is evident that if the water supply 
was not large enough to keep the pump 
fully supplied the pump would have to 
suck in trying to get it. With the wa- 
ter rising up so as to submerge the pump 
there would not be any suction and even 
under the most extreme conditions this 
suction could never be more than 15 


401 


pounds, and would not be likely to be any- 
where near to that under working con- 
ditions. If a cock were placed in the suc- 
tion line so that the supply of water could 
be controlled at will, what would be the 
effect of slowly closing this cock? 

With an adequate water supply it is 
evident that the most water would be de- 
livered when the cock was wide open, and 
from that it would decrease until there 
would not be any delivered when the cock 
was entirely closed. It is assumed that 
the pump is kept running at a constant 
speed. Would it take more power to 
drive the pump with the cock wide open 
than it would to drive it with the cock en- 
tirely shut, or would the reverse be the 
case, or would the greatest power be re- 
quired at some intermediate point ? 

If it takes more power to drive the 
pump with the cock closed, would this in- 
crease in power be more than would be 
equivalent to an increase in head on the 
discharge side of 34 feet? 

It is certain that the efficiency of this 
style of a pump is low, and this must be 
due to three things; the friction of the 
pump, the frictién of the moving water, 
and the loss due to bending the water so 
much out of a straight line. From this it 
would seem that when the suction was 
entirely closed, two of these losses would 
be eliminated and the amount of power 
necessary to keep the pump going should 
be decreased just as it is when the dis 


charge of a fan blower is closed 


EFFECT OF OPERATING A VALVE IN THI 
DISCHARGE PIPE 

While there is not any information at 
hand to show what would happen with a 
valve placed in the suction pipe, there 1s 
some to show what would take place with 
ene placed in the discharge pipe. 

The pump was run with an electric mo- 
tor which was belted to the pump. It took 
over 914 horsepower to run the motor and 
the pump up to speed without any water 
in the pump 

The valve in the discharge line was a 
straightway gate valve. With the valve 
wide open and the pump running at 615 
revolutions per minute the gage showed a 
head of 34 feet and the wier showed a de 
livery of 2150 gallons per minute. The 
total power delivered to the motor was 
53.7. horsepower, which is about three 
times the theoretical power necessary to 
raise that quantity of water through that 
distance 

With the valve closed until the pressure 
represented a head of 50 feet the flow of 
water decreased to 1180 gallons per min 
ute and the power to 45.1 horsepower 

With the valve closed until the pressure 
represented a head of 70 feet the flow of 
water was 410 gallons per minute, and the 
power was 35.4 horsepower 

It will be seen from these figures that 
the 30-horsepower engine could not pos- 
sibly pump tooo gallons per minute 
against a head of 60 feet. A test with a 








head of 64 feet gave a delivery of 640 


gallons of water with a power of 38.2 
horsepower 

Unfortunately there is no 
at hand to 


information 
show how much increase in 


and power it would take 


speed to increase 
the delivery of this last test up to 1000 
gallons per minute with the head remain 
ing the sare 

It seems reasonabl suppose that 
ther limit to t imount otf water 
that well will supply (the water in the 
tests referred to above was taken from a 


when that limit 1s reached 


tank), and that 
a further increase of speed will not have 


nv effect in increasing the 


supply If 


this is true then an increase in speed will 
not increase the quantity of water de 
livered by any great amount, but it would 
be interesting to know what increase of 
power would be necessary to get increase 


of speed under such conditions 
[here is one other point that the shop 
a littl 


is going to 


light on, and that 
the 


man we uld like 


is how he prove to man 


who bought the engine that it is what it 1s 
sold for when it is “doing its darndest,” 
and yet the pump is only delivering 7% 


water as it did in the test 
he id for 
It took 45.1 horsepower to deliver 1180 


horsepower of 


with a 70-foot instance ? 
gallons of water against a 50-foot head as 
against 53.7 horsepower to deliver 2150 
gallons against a 34-foot head 
here was an increase of head of 47 per 


cent., with a decrease of water delivered 


of 45 per cent and a decrease in power ol 
10 per cent 
Comparing the 7o-foot lift with the 34 
foot one there was an increase of head 
f 106 per cent., a decrease of water dé 


livered of 81 per cent, and a decrease in 


power ¢ f 34.2 per cent 


Perhaps others may have tests of such 
some of thes 


pumps that will settle ques 


tions 


Roller Belt 


Shippers on Planers 


HERBERT FE. Potter 
On examining the shippers on all of 
our pl ners, they howed considerable 
“ r. due to the friction of the belt: in 
( deep grooy were wor 
1! t-1 hipper | vercomnme 
' : ek 
ting | ping i 
+. le 
é i] 
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The Entropy System for Paying 
Labor 


By ENTRop’ 


Among the things 
that 


upon is. the 


that are usually 


wrong Professor Sweet has not yet 


touched method of paying 


for work. Time was, when practically all 


work was done by the day, which meant 


that if the end of the job sight, 


rr the 


was In 


workman thought it was, he would 


become a “soldier,” which is only another 


way of saying that a man is paid for time 
only 

Now a man on day pay can only be 
made to do a day's work by leading or 


If he is afraid he will lose his 


will speed up to hold it, but only 


driving 
job he 
to the limit fixed by his idea of what will 
hold it 
be all right in 
out of 
conditions 1s only so 


Paving a man for his time may 


a few cases, but with nine 


ten men a day’s work under such 


much work as he 


has schooled himself to believe ought to 
be accepted. His conception of a day’s 
work is largely based on what he sees 
other people doing, consequently it is 


more apt than not to be rather limited 


Paying men by the day leads to profitable 


business many times, but usually it is 


profitable only when the real profit is 


an engineering one and earned by the 
owner 

All of us know of shops that make 
money, yet are run in the most slip-shod 


but where the 


reputation 


manner, proprietor 18 a 


man of a designer 


enough as 


so that he gets fancy prices for his work. 


Such shops would do well to shut down 


and contract out their work. They would 


make more money 


WORK SYSTEM AND How I1 


WorKS 


DHE Prect 


Then there 1S 
What is 


cres of 


the piece-work system. 
have ten 


to hire 


more natural if you 


dug than 


potatoe Ss to he 


1 man to dig them at so much a bushel? 


\nd what is more natural than that the 
man who digs at a piece rate should dig 
twice many in a day as he would on 
lay wages And then what is more nat- 
ral than that the “boss” should see that 
his potato digger was making too much 
ney, et \nd on the other hand why 
ld t t] ( Why should 

he put t riou p at auction 
tween his men or invif ad \ job 
vorth just what willing bidder 1s 

f ( 1 ces may 

4 

) low 

‘i 

\ » t 

nan 
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would prove what a few employees have 
always known, that he was the cheapest, 
he would get the cream of the jobs at the 


lowest figures and make the most money 


[HE Enrropy SYSTEM OF PAYING FOR 
LABOR 
Now the Entropy system of payment 
simply this. Engage your men at any 
reasonable day rate and guarantee them 
that rate Keep posted a list of jobs 


which are coming along.. Let every man 


in the shop have cards on which is a 


printed form which he can fill out with 
finished 
bid 


the 


the price per piece of accepted 


wishes to and the 


On 


work which he 


guaranteed delivery card 
late 


price 


print 


the penalty for delivery, a certain 


percentage of the bid. Let every 


man that wishes bid on all jobs on the 
list. When the job is done let the man 
who secured the work make out another 


card which is really a bill, let it be O. K.’d 
by the inspector and passed up to the of 
fice to be paid like any other bill 


Some men will cut rates to hog the 


work and get caught on the time guaran 


tee and then quit. Others will pick for 


the good jobs and ocasionally have a few 


days’ rest. Others will strike a happy 


medium and average to make about the 


wage that satisfies their idea of how hard 


they want to work and how much money 


they want Some will kill themselves 
working; others will starve themselv« 
loafing. Either one probably will learn 


that will be valuable 


Human nature being what it is, the aver 


lesson in finance 
age rate of work will be such as to make 
the 
rate for day wages and the work turned 


each man’s pay about double going 


out in a given time enough more té 


satisfy any emplover who is not a hog 

Of course, when the boss finds that all 
the men in the shop are bidding the same 
price on the same job, he will smell out 
a combination in 


apply to the 


restraint of trade and 


Interstate Commerce Com 
mission or the Hague Tribunal for relief. 
Or he may employ new blood or hire an 
the If the latest 


prentice boy offers a for some 


expert to set pace ap- 


work 


bid 


mill it would have to be 


rejected unless he would file a bond equal 


on the boring 


to the value of the work and the tool; 
but if the privilege of rejecting any or 
all bids is rese rved there should be no 
trouble about that Someone will 

that they do not want their emplovees 
wasting tin curing on iobs. but 


ill the time belong 


met nd it 1 inlikely that they 
| ‘ ‘ 
will waste l ime while the sh 
nine w v m thei bid 
} . f ’ ‘ 
paving 
I ( Vv 1 \ 
Ing ) ( ne prices \ 
1 }) mm 1 \\ 
\ \ ] Iw oht to reto 
’ 
le y11\ Oo s ¢ 1 the W ld t 
wit nt e notions ¢ { t 
t elp 
| 
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“: | Indicating a Compressor Discharge Pipe 
ane. Some Peculiar Wave Motion Diagrams and How They Can Be Used to 


Determine the Economic Performance of an Air or Gas Compressor 








| 
then \ great many questions have been asked \nother way of studying these interest card would finally become nothing but a 
is to what causes the wide variation in the ing pulsations in the air pipe leading from snarl of In 
pressure delivered by an air compressor an air compressor is to take an indicator 
‘ j | ¢ } I ZAMS 
is a is shown by the very wavy line of dis diagram from the discharge pipe itself by [HE DIAGRAM 
with harge on the indicator card. The only ex attaching an indicator to the side of the In Fig. 1 there are reproduced several 
pted planation for these irregular lines lies in pipe close to the air cylinder, or wherever different diagrams obtained from com 
the possible pulsation in the air as it is forced it is desired to study the pulsations in the pressor discharge pipes In this fhgure 
arint out of the compressing cylinder pipe ‘ there is shown at in ordinary pipe dia 
‘in These pulsations are not always alike, It is a curious thing that the figures ob gram with moderate speed and moderate 
very or it should be said are seldom alike, al tained in this way are always the same as _ pressuré [his diagram, as might be pre 
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marked on these several figures and it will 
be seen that for each pressure and each 
speed there is a distinct diagram for any 
one cylinder, although, as said, each dia- 
gram can be reproduced from a given pipe 
any number of times as long as the speed 
of the compressor and the discharge pres- 
sure are kept constant 

As shown in the figure, as the speed de- 
creases the diagram becomes of less and 
less amplitude, so that at F, the lowest 
speed, it is almost a straight line. At F 
the piston speed is only a little less than 
at A, but it is seen that the diagrams are 
widely different. This difference is due 
to two things; first, the scale of the spring 
in the two cases is entirely different, being 
60 pounds per inch at 4 and I50 pounds 
at F. This stiff spring, of course, causes 
the pulsations to appear of small amplitude 
although the actual pressure variations 
may be as great in the case of F as of A, 
but F is comparable only with B, C, D 
and £, taken with a 150-pound spring and 
these correctly show the relative effect 
of speed change under otherwise similar 
conditions 


THE PracricaLt USE 
[hese diagrams may be very curious to 
look at, but the question naturally arises 
As a matter of 
made to 
serve a very useful purpose; that is, to 
determine absolutely what is known as 


what are they good for? 


fact, these diagrams may be 


the efficiency of compression of the com 
pressor. The efficiency of compression is th 
ratio of the theoretical power required to 
compress a given quantity of air or gas 
from any one pressure to another, to the 
actual power required to be developed in 
the compressing cylinder. If the efficiency 
of compression is low, it means that the 
compressor is doing more work than is 
necessary, and there is a loss somewhere 
in the cycle of compression. 

The efficiency of compression depends 
entirely for given conditions of pressuré 
and speed upon the valve area of the 
compressing cylinder, and consequently is 
a factor which may be improved by first 
class construction. In buying an air com 

therefore, it is very 
to find out what guaran 
tee as to efficiency of compression will be 


pressor, advisable 


beforehand 
made by the manufacturer. The purchaser 
almost always asks what volumetric effi 
ciency will be obtained, but the efficiency 
of compression is usually allowed to re 
main quietly in the background, and most 
of the compressor manufacturers are very 
willing to have it stay out of sight 

Of course the theoretical power for any 
given pressure conditions may be figured 
either by the adiabatic or the isothermal 
formula, or in fact for any other com- 
pression curve. The isothermal is the best 
that can be hoped for, although never at 
tained with an air compressor, but the 
adiabatic is very much more nearly equal 
to what is actually obtained from ordinary 
compressor practice. It makes no dif 


AMERICAN MACHINIST 
ference which figure is used for compari- 
son as long as it is clearly understood 
which efficiency (that is, the isothermal or 
adiabatic) is intended. 


THE EFFICIENCY OF COMPRESSION 
As an example of efficiency of compres- 
sion referred to the adiabatic, we may 
take the indicator card shown in Fig. 2. 
This card was also taken from a natural 
gas compressor and, as is usually the 
case with natural gas, the intake pressure 


was very considerably above the atmos- 
phere. In this particular case the intake 
pressure to the compressor was 51% 
pounds gage, and the gas was then 


compressed up to 281 pounds, the ac- 


tual discharge pressure measured in 
Now the theoretical 


required to 


adia- 
compress I00 


the pipe. 
batic power 
cubic feet of 
pounds to 28! 


natural gas from 51% 
level 
is 49.9 indicated horsepower per 100 cubic 
feet of gas actually compressed and de- 


livered per minute 


pounds at sea 
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intake 
of 51!4 pounds per square inch. 

Now, as already said, the theoretica 
adiabatic power required for compressin, 


ute, measured at the pressur 


natural gas from 51% 
49.9 indicated horsepower per 100 cubi 
feet per minute and, therefore, the et 


to 281 pounds } 


ficiency of compression will be the rati 
of 49.9 to 52.4, or 95.3 per cent. In othe: 
words, although as in all good compres 
sion work, the compression curve fall 
below the adiabatic compression line, the 
excess area of the indicator card as showr 
above the discharge line at 4 and C it 
Fig. 2 and also the area’ under 
neath the intake line at D in the 
same make the in 
Gicator card greater in area than it would 
be if the compression line followed th« 
true adiabatic line and were cut off squar: 


figure, do actually 


at the top along the discharge line and 
at the bottom along the intake line. Th 
areas 1 and C, as said, tend to increas 
the area of the card, whereas the area B 
which is due to a pulsation of the pres 








Me 93.7 > 


Atm. 


FIG. 2 \ 


by going over the indicator card shown 
in Fig. 2 it is found that the mean ef- 
tective pressure developed in this cylinder 
Is 112% pounds per square inch. 
effective 
j9.2 indicated horsepower per 100 cubic 


This 
mean pressure corresponds to 
feet of piston displacement of the com 
pressor. There is, however, another factor 
which enters here; that is the volumetric 
cfiiciency. If 100 cubic feet of piston dis 
placement of the compressor actually de 
livered 100 cubic feet of gas measured at 
would be the 
horsepower per 100 cubic feet, but in this 


the intake pressure, this 


case the volumetric efficiency is 93.7 per 
cent., or in other words there are 93.7 
cubic feet of gas actually compressed and 
delivered for every 100 cubic feet of 
piston displacement of the 


It is, 


compressor. 
therefore, necessary to divide our 
figure 49.2 by 0.937. giving an answer of 


52.4 indicated horsepower actually de- 
veloped in the compressing cylinder per 
100 cubic feet of gas actually compressed 


and delivered from the cylinder per min- 





NATURKAL-GAS COMPRESSOR CARD 


sure in the pipe line, and the area E, whic! 
is due to re-expansion from the clearanc 
space, both tend to decrease the area ot 
the indicator card and bring it down mor: 
nearly equal to the theoretical power r 
quired. 

In this connection it may be noted that 
the volumetric efficiency, while it means a 
decrease in the quantity of gas delivered 
by a machine of a given size, also means 4 
decrease in the power required to com 
press this gas by an amount equal to the 
area / shown in the card, and this reduc 
tion in area is almost exactly the same a- 
the reduction in the quantity of gas com 
pressed, so that loss of volumetric effi 
ciency means very little loss of power eff 
ciency. 

The compression efficiency shown by 
this particular card is very good indeed, 
as it is no unusual thing to find this effi 
ciency for some of the poorer grades ot 
compressors as low as 85 per cent. As 
said, this efficiency depends upon the valv« 
area and speed of the compressor, and it 
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s also very materially affected by the 
atio of compression; that is, the absolute 
lischarge pressure divided by the absolute 
ntake pressure, or the number of times 
bat the pressure is increased in the pro- 
ess of compression. The higher the 
atio of compression the higher the effi- 
iency of compression, because as the use- 
ul power increases, the area of lost work 
hown on the indicator card bears a 
maller ratio to the whole. It is, there- 
ore, important that the efficiency of com- 
ression for different compressors should 
ve carefully compared under the same 
onditions of compression ratio, and also 
ompressor speed 

This is all very well, but what does this 
sve to do with the pulsation diagrams 
taken from the compressor- 
The effi 


iency of compression can be calculated 


hown as 
lischarge pipe? It is just this: 
mly when the actual discharge pressure 
s known, and it very seldom happens in 

compressor station that the pressur« 
vage reads anywhere near the correct 
gure. Its error may be anywhere from 

to 10 pounds, or even more, and it is 
lso usually piped up at such a great dis- 
tance from the compressor that the read- 
ng, even if the gage is carefully cali 
brated, is not the true discharge pressure 
f the compressor at the discharge pipe 
where the compressing cylinder delivers 
the air or gas. 

If, in order to eliminate these losses of 
pressure drop in the pipe line after the 
vas or air has left the compressor cylinder, 
which losses should not be charged against 


the compressor, the pressure gage is 
placed on the discharge pipe close up to 
the cylinder, the pulsations of the gage 
and caused by the air pulsations, which 
we have said so much about already, will 
make it 
reading of the true discharge 


umpossible to get an accurate 
pressure, 
even if the gage itself is accurate. The 
only thoroughly satisfactory way to obtain 
the actual discharge pressure for careful 
calculation is to put an indicator upon the 
discharge pipe, as already described, and 
to take these diagrams of the pulsations 
in the pipe 

It must be understood that the indi- 
cator must be positively driven from the 
compressor mechanism just as the regular 
indicator on the cylinder is driven in order 
that a true diagram of the pulsations tak- 
ing place with each stroke of the com- 
If the indicator 
string is pulled by hand without regard to 
the motion of the compressing piston, the 
chagrams obtained will never be twice 


pressor may be obtained 


alike, and moreover it will not form a 
closed diagram which it should, of course, 
do. The only proper way to do this is, 
then, to drive the indicator on the dis- 
charge pipe from the same source as the 
indicators on the cylinder, that is, usu- 
ally from the crosshead 


CALCULATING RESULTS 


\fter our diagram of the air pulsations 
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has been obtained, how can we obtain the 
actual discharge pressure? Turning back 
to Fig. 1 and looking at diagram 4, we 
will see at each end of the atmosphere 
line, a perpendicular erected. Now using 
a planimeter and starting in, say at X, 
we can follow up the vertical line until it 
At this point continue far 
pointer and follow 


comes to Y. 
ther up with the 
around the upper line, as shown by the 
arrows, to Z, where the other line is 
crossed. Continue along the underside 
of the right-hand end of the figure 8 
until you come to W, and at this point 
turn sharply down along the perpendicu 
lar leading to the other end of the atmos 
phere line at Il’, and finally back along the 
atmosphere line to the point X where we 
started. Let us assume that the area thus 
obtained is 4.05 square inches. 


starting at the point X, fol 


Again 
low up the vertical line to Y and at this 
point turn sharply to the right along the 
lower side of the left-hand end ofthe fig 
ure 8, coming again to Z where the other 
line is crossed. Following along the upper 
side of the right-hand end of the figure 8 
we come to V,and from here we go down 
the perpendicular to the atmosphere line 
and finally along the latter to the point X 
from which we started. Let us assume 
that the area thus obtained will be 4.01 
square inches. The average of these two 
areas 1S 4.03 square inches 

Measuring the length of the diagram 
we find it to be 2.69 inches. If the aver 
age area of the diagram X Y WV 1s 4.03 
square inches and its length is 2.69 inches, 
the average hight will be 4.03 divided by 
If now a line Y ZW 


inches above the atmosphere 


2.69, or 1% inches. 
is drawn 114 
line X V, this will truly represent the aver 
age pressure shown by the figure 8 curve, 
which is, of course, the true average pres 
sure in the discharge pipe. If the scale 
of the spring is 60 pounds to the inch, 
this line 1% inches above the atmosphere 
line will represent 90 pounds pressure. 

This gives an accurate means of calcu 
lating the theoretical power to the exact 
pressure at which the air or gas is being 
delivered from the compressor and, com- 
paring this theoretical power with that 
actually obtained by an indicator on the 
compressing cylinder itself, the true effi 
ciency of compression of the machine 
may be obtained. 

For diagrams such as_ the _ others 
shown in Fig. 1, which are somewhat 
unusual in their extreme number of vibra 
tions, an easy way to obtain the average 
hight is to traverse the planimeter point 
along the wavy diagram half-way between 
the two lines, of course crossing both lines 
each time the two lines cross each other 
This is especially easy where the lines 
follow each other very closely, as in dia- 
grams B, D, E and F. Although this 
method is not quite so accurate as it 
would be to follow out each separate 
wavy line by itself, taking an average of 
the two areas thus obtained as we did 


495 


for Fig. A, a little practice will develop 
sufficient skill to obtain results in this 
way just about as accurate as if each line 
were followed separately. 

[his average method cannot be adopted 
in such a diagram as that shown at A 
because as the lines cross each other at 
one point only, Z, if we are to try to fol- 
low the middle line through the figure 8 
with the planimeter point, we might as 
well draw the average pressure line in with 
a pencil by guessing at it and then meas 
ure the distance Such a procedure, o! 
course, at once destroys all the accuracy 
that it is desired to obtain by the use of 
the diagrams and the planimeter instead 
of the ordinary pressure gage 

This study of the efficiency of compres 
sion of various compressors under vari 
us conditions of ratio of compression 
speed and valv rea 1s exceedingly inter 
esting, and it is subject well worthy of 
careful investigation. By this means only 
can a true estimate be made, with suff 
cient data at hand, to determine just how 
much valve area the compressor cylinder 
sheuld have for a given set of conditions 
to give a certain efficiency of compression 
and consequently facilitate the making of 
accurate guarantees of performance on 
Litth 


has been done along these lines, and it is 


the part of various manufacturers 


a very fertile field for original research 
work, giving, as it does, an absolute basis 
by which one make of compressor may be 
compared with another in point of power 
economy 





Arabi 
reached a Manchester firm,” says T/y 
Marine Review, 


a Syrian interpreter proved to contain a 


‘A business communication in 
“and when translated by 


request for the price for ‘two water sheep 
of certain given dimensions. The trans 
lator was confident of his version, but ad 
mitted that he did not know what water 
sheep could be. For the moment even the 
principals of the firm to whom the com 
munication was addressed were puzzled, 
until it struck someone that this was the 
nearest synonym in the vocabulary of a 


1 


pastoral people for ‘hydraulic rams.” 


[The Gunnison tunnel, situated in the 


western part of Colorado, which the 


United States Reclamation Service is 
pushing toward completion, is a notable 
piece Of Irrigation engineering, and when 
finished will be the largest underground 


waterway in the world. Its cross-section 
is ten and a half by cleven and a half feet, 


will be six miles in length, and will cost 


- 


more than $2,500,000 Cement _ lined 
throughout it is designed to carry 1300 
cubic feet of water per second Progress 
with its construction is meeting all anti 
cipations, the two headings having re 
cently been joined, and when in full com 
mission the great tunnel is expected to 
make an enviable record in the annals of 


irrigation history 
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The Telautograph in the Machine 
Shop 
By A L Peart 


The telautograph, the instrument for 





Is 


reproducing handwriting at a distance, 
well known, but is not commonly looked 


upon as a possible feature of machine-shop 





equipment. Yet the Stanley Flagg Com 
pany, at Pottstown, Penn., has an outfit of 


three sets of instruments connecting the 





shipping room with the machine shop and 
shipping clerk. A set of instruments con 
sists of the sender and the receiver The 
halftone illustration, Fig. 1, shows instru 











SET OF TELAUTOGRAPH INSTRUMENTS AS USED IN A MACHINE SHOP 


ed 


ments of the type in use by the Flagg com FIG 


pany, although not the particular instru 
ments as made by the Gray Telautograph AW Y. 
Company, New York, N. \ { We Cv 7r€*e \ } 

$y means of this installation the ship 3 x “tee RL - “— 7. ork Yo an her a 
ping clerk can ask questions of the ma ie tee! ar i Mi / . 
chine shop in regard to parts for ship ie aes ju Yt Crath — 


ment, request promise of dates of ship 
Me ase iat 8 het Ont on pn 


ment, hurry neglected orders, and, in fact, 


be in close touch with the entire shop Be Ye0 yi Yi 
p hah hyor” 9 At Apun. 


production 
the telephone ire Gla AShin 


The advantages over ‘ 
two: A request of any kind is made in Ft hirvrg lyn Ahir 


writing, of which the original is with the 





sender and the reproduction by the ma 
chine with the person who receives. Thus, 
there can be no question as to whether or 
not the message has been sent and received 
Such questions frequently arise in connec 
tion with te leph me messages \gain, the 
written request serves aS a memorandut a* *; q 
which the one receiving can keep in any BV y ae FF 4 Eh) fi P 
' “a ¢X F7f¢ is - K) orA- }2- 

convenient place until the matter men { / > 4 , \ Pet 97 fo 
' be = /5-a Ye OF 6 L.4, ! 2 
tioned has been duly ttended t ind ;% = 7 V>€ > ‘1 - hy A 

= n » L by . ltumtA tn Mhe- 








reference I 1 V1 sendu Y le shows “7 (~- j > 4) y \ 

het - : : : PIC Lr1t380 ; 

whether oF not it has been answered and S27 " / & ATS gre 

the nature of the answet Hf ry _ /'/, 7. ? 7 * 
//¢¥ Heal Clown , aA 


The ysten eem : In i idea gf . > a,¢p - Veearren ~ th*.om | 


means to trace work roug 1¢ Shop, 


definite promises of shipment, and check — 7pe Wa J Wn ana fos ” Lad 


the keeping of these promises A X WY |(U X | J 
So 4\) ) Wroler - rs 

Srecimen Recoxps IQualye PROBLY Drdin AF Wy hg 

lig. 2 shows a reproduction of, firs {| Q . Mun. — 

section of a sending roll of paper fron ( \ 1): A v a aks mal a 

the shipping office with numerous ques Y Wh = . . - _ "= — 
tions, and second, a similar section of a \ ( um) 
sending roll from the machine shop, show Sie = Wh pth) — 


ing typical answers to questions asked in 


tegard to time of delivery, et Another 2 Ae UL A- Qn ur), - 
valuable point in this system 1s 1n the fact / wf? 
awaits his coming. Compare this with the ~ ted Pass how al, y 
use of the tel phone a 
VM rheantdA 
NOTHER DUSTRIAI S ( { ~~ ; & 
HEt N I E OF HF >. 7/7. i pang hdaren, _ 
ao NM 


+ 














that there is no waiting to get a conne 
tion with the person who is to receive th 
message. If that person is absent from his 


desk the message is sent just the same and 











lA, ta ie / 7 
PELAUTOGRAPH NO i ltt 13 1 
nother use tor the t itograpl 1 . —/ fi l< 
\ ¢ . elautograp! ! 7 , Ub (hoy pw wn M orf 
manutacturing s been found in connec to2120 ore > (ol f 
tion with the rolling mills of steel plants jX =4.% >  & Lf, 
| ' 2  UQre go UM TAAVN, 
One such installation is at the South Sid hi | 
’ - 1 De YX 2 ; 
plant f Jon & Laughlin, Pittsburg il ait i 
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ing pits, 28-inch billet mill, billet-muill 
stamp, billet-mill hot bed, and 28-inch 
billet-mill shears. The nature of the ser 
vice is as follows 

\s each billet is drawn from the soaking 
pits, it is carried by crane to the 28-inch 
billet mill [he operator at the soaking 
nits sends over the two-way line the data 


Number 
f steel, quality, or intended 


relating to the billet as follows 
of billet, kind 
use, heat number, and number of pit from 


which it is drawn \ single line of writ 
ing suffices for all of this information 
For example, 6 Bess. RB-21,560-R-1, 
which means billet No. 6, bessemer steel, 
red billet, heat No. 21,560, from pit No. 1 

[he operator of the 28-inch billet mill 
hecks off each line as the billet referred 
When the billet 


to arrives by crane 


1 
’ a 
i 
\ 
J 4 
i “3 |r 
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Press Tools for Oil Drum Nozzles 


By WALTER G. GROOCcOCK 


A large quantity of oil drums were to be 
made, and the tools shown in the illustra 
tion were designed and made by me fot 
wiring and flanging the nozzles, or necks 

Fig. 1 shows the nozzle, which was made 
from 23-gage tin; I5-gage wire was used, 
and the specification laid it down that th« 
wire must be thoroughly covered. Curl 
ing, or wiring press tools, are, as a rule, 
fairly simple, but mplication was in 
troduced here, owing to the fact that it 
was not intended to fasten the seam (a 
plain lap) of the nozzle until it was 
soldered in the fixing 

Re ferring to Fig 2, which shows a plat 


and sectional elevation of the wiring too 
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PRESS TOOLS FOR WIRING 


reaches the 28-inch mill it is often neces 


sary to carry it to the stamper, or the 


} 
+ ¢ 
tl 


shears, in which case the operator at the 
28-inch mill transmits to either of these 
places the identical line of data he has 
received from the soaking pits regarding 
this particular billet. It is desirable that 
the operator at the 28-inch  billet-mill 
shears write general communications r¢ 


garding the work to the 28-inch billet mill, 


nd for this purpose the one-way line is 
used 

[he design and great advantage of thi 
system is that the instructions in regat 
to the billets ccurately transmitted 
the proper stations in advance 

ival. Inthis way a great saving 

contu 1 lIstake ef ter 


AND FLANGING NOZZLES 


n the closed position, it will be seen that 
the tool consists essentially of four prin 
cipal members {! is the top tool, or 
curler, made of cast steel, hardened at th 
curling end to resist wear, bored to take 
B, and also counterbored for the spring 


The purpose of the plunger B is to keep 


a pressur« n the work during curling 
and so prevent any buckling. The plunger 
is made of cast steel, for tiffmess at the 
knife edge, and is allowed sufficient travel 
to put a pressut m the nozzle befor 
curling takes place, the travel being lin 
ited and adjusted by the lock nuts show 

stiff spiral spring providing the pressur: 

Che bottor nsist f the milk 
steel bas hlock red t the shape f 
the 1 le ind | take 
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cast-steel supporting and forming ring D; 
three screws hold the ring D in position, 


and limit the travel, and small spiral 


springs push it upward so that the wire 
is held in the right position; if the ring 


D is allowed to go too high, or not high 


enough, false curling takes place 


In using the tool the base block C was 


pulled for 


secured to a sliding table, and 
| 
i 


ward to load it he wire ring is placed 


ie J) and the conical blank 


pushed into C (in which a groove is cut 


to accommodate the seam) the ends of the 
wire, of course, are placed opposite the 
seam. ‘The tool is then pushed in and the 


ram coming down completes the operation 


ind if the blank is the right depth a per 
fect curl is the result Che tool is a sin 
ple one to make, but it 1s one of the many 


cases in press-tool work, where 
solutely essential that the blanking tool 
should be made last to get the best re 


the 


ig. 3 shows the flanging tool closed 
elevation showing the front half removed 


This tool 


is a very good example of the fact that 


and a section through the joint 


the method adopted is generally governed 


by the available plant It is, however, 


debatable whether the operation of flang 


ing this nozzle could be done either better 


cheaper on any machine than it was 
1 e pre 
It | | e part I tl ir] 
gy | it 1it< lmpie t 1 ‘ ine 
» 1 red to tal the plunger 
! 11Sh pring tw nl I 
{ | T T ’ T | ‘ 
: ' , 
4 
‘ ‘ tT) ? ‘ 7 
MV rt I 
\ ( wor ( as" ) 1 
whi lle ft ving 
er t ll pi itching the 
ri f 
In operati ecured in a standard 
iider, the un lever F is swung to the 
right and nozzle (as left by the tool, 
Fig. 1) is placed on the form / The tool 


is closed and locked, and when the ram 


descends, the plunger / which has o.15 


incl travel. curls overt the part to € 


flanged, the springs being = sufficiently 
strong to do this curling; B bottoms on 
the form FE and the stroke continuing, the 
top tool A flattens the flange If one tried 
ti tten the flange without first curling 
it would split all und 
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WE PAY FOR USEFUL IDEAS 








Automatic Perforating Punch and 


the work is done hey are forced out 





his water bill, we rigged up the following 
results: To a beam 





D ward by a coil spring and held in posi- with satisfactory h 

ae tion by screws S. The spring Ll’ forces which ran above the engine we fixed a t 

— the rod F back to its normal position light countershaft, and some 4 feet along 4 

In the sketches herewith, A is a cup after it is operated for removing the per- the same beam a small rotary water pump : 

which has 16 holes, as shown in Fig. 1 forated cup A was also fixed. This pump was driven : 

fo produce the work cheaply we made a The material used is brass 0.008 inch from a pulley on the counter which in turn , 
die as shown in Fig. 2. thick; the output is from g to 12 per was driven froma pulley fixed onto the cam 

The operation is as follows: The cup minute shaft of the engine. On the 4-inch return , 

is put on the stud B and over the three Il'reeport, Ill Cuas. Eisres water pipe on top of the cylinder a hole ; 

clamps C, as shown, to stops D. Afte1 to clear a 1-inch pipe was bored, and over 


placing the work A to be perforated th 


operator is obliged to keep the press in 


A Novel Water Cooling Arrange- 











this was clamped a gland, having a boss 
bored and tapped 1-inch pipe thread. This 








motion until the work is done; that 1s, ment vland was necessary owing to the walls 
until the 16 holes are perforated. After of the 4-inch pipe being too thin to tap 
the perforating operations are completed, he following account of a novel water Connection was made from the gland to 
the cup A is forced off by lever E and oling arrangement may interest some the suction end of the pump through a 
cock. The pipe from the delivery end of 
, the pump was carried through the roof of 
the engine room, right up to the ridge, 
right and left branches having a series of 
holes drilled in them being carried along 
the ridge for 10 feet on either side of the 
pipe. Through these holes the water was 
discharged right onto the slated roof, 
down which it ran into a gutter, thence 
by two pipes back into the water tank 
again. This arrangement, which does not 
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rod f. G is the die; // is the revolving 
ratchet on stud B; K is the opening 
where the scrap punchings fal] through 
he punch L is fastened in plate M on 
punch holder N 

stud B in shoe Y. 
left-hand 
nected to the power press slide, so that 


O is a pin which holds 

P is adjustable with 
right- and thread and con 
after every revolution of the press it will 
Rocker F is 
moved up and down in connection with 
the slide and carries two pawls 7, which 
control the ratchet H. The three clamp 
plugs G, which are filed to a V-shaped 
end and hardened, hold the cup 4 until 


move the required distance. 





AUTOMATIC PERFORATING PUNCH AND DIE 


ft my fellow readers of the AMERICAN 
MACHINIS1 In the shop where |] am 
employed power is derived from two gas 
of which, an engine of 100 


operated by suction gas, gave 


engines, one 
horsepowe! 
us some little trouble due to defective water 
circulation. (his was caused partly by 
a bad arrangement of piping, and partly 
through the capacity of the water tank 
To keep the cylinder 


reasonably cool it was necessary to keep 


being too small 


a fair supply of cold water continually 
running into the tank during the time the 
engine was working 


After a growl one day from the boss re 
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interfere with the ordinary water circula 
tion, but is meant to assist it, has been 
running for some time now, and has given 
every satisfaction. The water spreading 
in a thin film over the slates, helps the 
cooling considerably, quite a large reduc 
tion in temperature being the result. All 
that we require to do now is to occasion- 
ally put enough water into tank to make 
up for loss due to evaporation, no water 
going to waste 

Paisley, Scotland. T. K. Powrie 

[We served our apprenticeship in Scot- 
land, and there a little boiling water on 
the roof during summer might help to 
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make the “Yankee” workmen feel at home, 
but 1 am afraid the arrangement would 
not be popular with the machinists in the 
United States in the summer, and would 
freeze up solid in the winter.—Eb.] 





Cutting Spirals in Disks in the 
Lathe 





Last spring there came to our shop five 
hundred plain cast-iron disks 11% inches 
thick and 10 inches diameter which re- 
quired a continuous square groove, % 
inch section, beginning at the periphery, 
and terminating 11% inches from the cen- 
ter. Had there been but a half dozen or 
so, almost any one of several methods 
would have answered; the profiler, or the 
milling attachment on the slotter; how 
ever, it was thought best to machine these 
disks in the manner herein described. The 
groove was one-half inch pitch 

First, a pattern was made, and the spe- 
cial gear, shown in Fig. 2, was 


-act: 
Cast, 


also two 26-inch parallel blocks. The 
machining done on these is, of course, 
obvious, and no space need be taken 
up in describing it. A 16-inch lathe was 
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the proportion of the two gears is as three 
to one. Thus the pinion had 58 teeth, 
giving for one complete revolution of 
the faceplate three revolutions of the 
pinion and a tool travel of one-half inch 
per revolution of line spindle. The handle, 
secured by a taper pin, was removed and 
the pinion secured by a key, as shown 
The head was then bolted to the faceplate, 
far enough from the center to allow the 
tool to be set five inches from the center, 
to begin its cut The special gear was 
set in mesh, and bolted down in a manner 
similar to securing a center rest. The 
l inch reamed 


disks were centered and a1% 


hole put through as required lwo and 
one-half 


holes, vex inch deep were 


center two 
drilled dia 
metrically opposite to fit pins in the ang 
plate. The disk was then bolted to the 
angle plate, the angle plate bolted on the 


inches from this 


26-inch parallels and the carriage run up 
for the cut. The tool 
up against the work, the center of the tool 
marked on it ihe tool was then pulled 
around one complete turn by hand and thx 


was allowed to come 


work was marked again, the distance be 
tween the two marks being measured, to 
prove the accuracy of the pitch. Then 
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Support to Floor 


Side Elevation 
FIG. I 





Rear Elevation of A 
FIG, 2 





rHE RIG FOR CUTTING SPIRALS IN THE LATHI 


used, the cross feed and tool block re- 
moved, and across both bearings on the 
front and back ways of the lathe two 
parallel blocks were laid. On the blocks 
the new 26-inch parallels were firmly 
bolted overhanging the end of the car- 
riage toward the headstock about seven 
or eight inches. These overhanging ends 
were supported by two pieces of wood, as 
shown in Fig. 1, to prevent vibration in 
the work. Then a head was taken from 
one of the small planers and bolted to 
the faceplate, as shown in Fig. 1, and a %- 
inch square point was bent and clamped as 
shown. The size of the pinion was de- 
termined without trouble, and, while the 
readers of the AMERICAN MACHINIST 
need no suggestion from me on this point, 
I might as well mention it as it may save 
a little time for some one. The pitch of 
the screw in the planer head was 1/6 inch; 
the number of teeth on the special gear 
was 174. Since the pitch of the spiral 


1 
. 72 : 
groove was to be % inch; % = 3, So 


the lathe with tack gears in was started, 
the tool, of course, having been backed 
out by hand and the carriage having been 
run up for a light cut. When near the 
end of its cut the tool was pulled through 
by hand, then backed up and another cut 
started. Of course, the disks were faced 
and turned before starting the spiral cut- 
After cutting the spiral the required 
located. It 


ting. 
three-eighths 
was, therefore, not necessary to start the 


keyway was 


grooving tool at any par 
After the first four were 


square-point 
ticular point 
put through the job was turned over to a 
second-year apprentice. He put the re 
mainder through at the rate of six per 
hour. The chief difficulty with this rig is 
the impossibility cf obtaining a good sup- 
port for the tool, therefore light cuts 
must be taken. The rig is, of course, 
adapted to cut spirals of other pitches, 
and the special gear may be moved and 
set either toward or from the faceplate 
to take either a smaller or larger pinion 
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Everything must be made firm and kept 
so. In drilling the angle plate, center and 
stud holes for this jab, the best way is to 
set the angle plate on the parallels, as 
shown in the drawing, put a center in the 
line spindle and jam the angle «plate 
against it lightly; from this center mark 
lay off the stud holes, say 2%-inch radius, 
and there you are One more detail 
should perhaps be mentioned. The screw 
in the head we used happened to be left 
hand and as th 
hand we could run forward for the cut, 


spiral was to be right 
and back up on the reverse as usual. 7 he 
screw will always be of the opposite hand 
of the spiral; and the cut will be to or 
from the center; a right-hand screw will 
cut from the center and the cut should 
be started with a drilled hole 


Scotch Plains, N. J CHiprs 





A Compressor Base of Faulty 
Design 


The accompanying illustration shows a 
large air-compressor base that was very 
poorly designed. -It was necessary to have 
one end of the base removable so as to 
assemble the machine readily. To allow 
for this one end was cast separately to be 
bolted on. The base itself was cast with a 


tie bar across the open end, as shown at 


ob 
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\ COMPRESSOR BASE OF FAULTY DESIGN 


{/ in the illustration. This bar was in 
tended to hold the legs from warping out 
After making the 


casting it was necessary to remove the 


of true while cooling 


tie bar in order to allow the machine to 
be assembled, as a part of the casing that 
projected below the base was slid on over 
this end 

When the tie bar was cut out the legs 
of the base sprang out two inches. To 
allow for this the pattern for the base 
end piece was lengthened two inches and 
the compressor was assembled in this 
manner, with its base two inches out of 
square. This made a botched job and il- 
lustrates very forcibly how not to make 
a casting of this kind 

Since it was desirable to have one end 
of this base removable, the base should 
have been cast in four pieces and have 
had both ends bolted in A U- 
shaped casting like the above will always 
spring when one end is released and it 
impossible to predict the 


place 


is practically 
amount of spring so as to allow for it in 
the pattern 


Kenyon, R. | H. M. NicHois. 
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block while lapping would tend to mak: 
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Convenient Size Blocks The surfaces of these size blocks 
a polish like a mirror and can be it hollow in the center and it was too 
suspended as shown in Fig. 2; this is due thin there before it was discovered. Th 
\ set ot size blocks, if irate, 1S One to atmospheric pressure next one was no better because tried 
f the mos seful adjuncts to a tool My experience was that the thinnest to distribute the pressure over the whol 
ker’s outfit, especially after he has used block was the most difficult to make, for surface with a piece of rubber; this dis 
et a few times, for he continually finds it required three efforts to get it torted the disk so that it was too thin 
W ways t se them to advantage and he factory, that is, absolutely parallel and of in some places and too thick in others 
ten wonders how he ever managed to an even thickness throughout rhe The next and final attempt, which was 
g ong without them (\nyone time the pressure f th nger on successful, was as follows 
IG. I. A CONVENIENT SET OF SIZE BLOCKS j 
FIG. 3. SIZE BLOC} ARRANGED AS SNAP 
t+; AGES 
\ ring with a hole slightly larger 1 
the disk was used; this was placed on t 
ip and t in disk dropped inside, th 
bv the se oO ne ot the longest block 
that id be nished, whi was pla 
ve the thi isk in the ring iniforn 
pressure was bt ined witl the rorennge 
vhile t ds d finger push 
\ll are 34 In 
| stee 
With thi mn 
length bv 64t 
inches 
nake a set 
tec t lengt 
1ore to finish 
with the es t 
in oil, tl grin 
iz ¢ 
rt ‘ t ( 
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the ring forward and back over the sur in the form 


face of the lap By watching carefully very rigid 


} 
it Was Vantage as 


the progress made, the desired resu 
obtained to get au 

[Two or more of these blocks may be handles of 
clamped together with a small C-clamp t 
make a block, other than those in the be noticed 


¢ 


set sides are staggered 


lo make inside and outside snap gages, 


f anything in_ the 


‘ 
three or more of the blocks together as_ inside on the 
shown in Fig. 3 Five blocks clamped crosswise on thé 
together will give vou two such gages 

seven will give three, etc 


The blocks can be used for parallels ; 
for instance. four '™%-inch blocks, Fig. 4, 
in be made as follows 
7/16 + 1/16, 5/16 3/16, and 
(vA } IQ etc 


In fact these size blocks are almost in 


dispe nsable 
Dayton, Ohio 


A Handy Shop Truck 





The truck shown has proved very set 


viceable in the toolroom of an electrical 
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plant where many heavy dies and fixture wood 1s laid lor 
were made The unusual featur ibout being held by w 
it is the hight which is the ume as tl her re Six 
benches in the shop It is easy 1 hide nd the middl 
work several hundred pounds in weight the thers It 
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A Connecting Rod that Works 
Through a Driving Wheel 
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The Calibration of Industrial 


P yrometers 


The indications of the pyrometer, like 
the results of chemical analysis, are mis 
leading and worse than useless unless they 
accurate, or, if at all erroneous at 
Some 


are 
least uniformly so means there 
fore of checking pyrometer readings and 
of standardizing the instrument from time 
to time are essential, 

Che laboratory method is to insert the 
couple into molten substances which have 
a definite freezing point, and during cool 


ing to observe carefully the point at which 


the temperature remains constant owing 
to the evolution of the latent heat of 
fusion This is also the most suitable 


method for industrial purposes, presuming 


correct substances having definite melting 


points are chosen. ‘The substances chosen 


should have the following properties: 


1. The freezing point should be sharp 


and continuous for at least as long as is 


necessary to comfortably make an observa- 


tion 


2 It should not be subject to oxida- 


tion, or its freezing point should not be 


altered if it should chance to become ox 


idized 

3. Its indications should be the same 
however often the observation may be 
made, 

4. It should not attack the iron cas 
ing of the couple, nor should it be in 
juriously affected by contact with the iron 
casing at high temperatures 

In short, what one requires is a sub 
stance which can be melted in an iron 


or a graphite pot in the smith’s hearth 
without any of those special precautions 
which, though easily complied with in the 
laboratory, it is almost impossible to ob 
serve in the forge 

Tin, lead and zine can be used and are 


easily obtainable in a_ sufficiently pure 
state, but they oxidize very readily and 
moreover their freezing points, 232 de 


327 degrees, 419 degrees Centigrade, 


grees, 327 
are too low for general use. The freezing 
point of antimony (632 degrees Centi- 


grade), of aluminum (657 degrees Centi 


grade), come nearer working tempera 


tures, but they are not easily obtained of a 
sufficient degree of purit,, and they also 
readily oxidize and are 
Silver, which 


otherwise easily 
contaminated freezes at 
go2 
suited for the purpose, but it 1s expensive 


degrees Centigrade, is excellently 


Copper may be used, but its freezing point, 


1084 degrees Centigrade, is subject to a 


variation in temperature of 10 degrees 


Centigrade by exposure in the molten 
state to the atmosphers 

While therefore metallic substances can 
be satisfactorily used under suitable con 
ditions, they are by no means as conven 
1ent as could be desired, nor do the freez 
ing points of those which might be used 
fall within the temperature ranges mostly 
heat steel and 


used in the treatment of 
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iron. On the other hand, however, some 
salts of the metals almost every 
requirement, and from among the great 
number of mixtures which pre- 
pared a suitable substance may be selected 
for making a calibration in any desired 


meet 


can be 


range of temperature 

Take the example ordinary table salt; 
not of the fancy salts or the non 
caking varieties which contain something 
salt, but the loaf 


Its freezing point lies always be 


any 


else besides common 
brand. 
tween 795 degrees and 8oo degrees Centi- 
grade, and the same material can be used 


over and over again with perfect satis 


faction. The manner of using it is as fol 
lows: 

Fill an iron or a plumbago crucibk 
which will hold about a pint with the 
crushed salt and set it on the smith’s 
hearth, or heat it by any other availabk 


means until the salt becomes quite molten. 
Then place the end of the couple into the 


molten salt and close to the other end 
(the cold junction) tie a thermometer 
When the hot junction has had time to 


attain the temperature of the molten salt 
remove the crucible from the fire and pack 
it among dry warm coke. Now caretully 
observe the indicator which begins grad 
ually to fall As 
salt begins to freeze, the indicator remains 
slightly 


however, as the 


soon, 


stationary or it even rise 
and it does not again begin to fall until 


the 


may 


the salt is quite set. Observe also 
temperature of the cold junction as in- 
dicated by the thermometer and calculate 
as follows: 

Instrument originally calibrated at say 
25 degrees Centigrade. 

Pointer came to rest against the mark 
790 degrees Centigrade. 

Cold junction temperature, 30 degrees 
Centigrade 

Therefore 790 on the indicator corres 
to S00 degrees — 30 degrees + 25 
-795 degrees, that is, the instru 


ponds 
degrees 
ment is indicating 5 degrees low. 

The salt may be remelted in a few min 
utes in order to repeat the observation; 
and finally the crucible when cold may be 
wrapped in paper and kept available at a 
minute’s notice to check any instrument 
which may be in use 
and usually is desirable to 
freezing 


It may be 
have several substances 
points lie along the range of temperature 
over which the pyrometer is being used 
Such substances, in the form of salt mix- 
tures having guaranteed freezing points, 
are manufactured by the Amalgams Com- 
pany Limited, of Shefheld, England 
either salt mixtures or 
for calibration 


whose 


In using any 


ether substances purposes 
it is absolutely imperative that all traces 
of one be removed from the 
couple before it is immersed in another 
substance. If salts are some 
times much easier to slip off the 
tube and immerse the naked couple in the 
molten mass. The salts do not harm 


the couple in the least, but the same 


substance 


used it is 
iron 
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method cannot of course be used with 
molten metallic substances. 
If the naked couple is available a piece 


of say 09 per cent. carbon tool steel, 


whose critical temperatures on cooling 
have been carefully determined can be 
used over and over again if a hole is 


bored to receive the end of the couple 
lhe piece of steel containing the couple 
small graphite 


should be placed in a 


crucible and may be heated either on 
the smith’s fire or over a_ brazier’s 
lamp. A piece of steel prepared in the 


manner indicated has an advantage ove: 
most other substances which might be 
used for calibrating pyrometers. It can 
easily be obtained in any desired quantity ; 


it can be replaced without trouble. It is 


true that only a very limited range of 
temperatures can be checked in this man 
ner, but the range for most purposes of 


heat treatment is the only one that is of 
«tlh mmMportance 

In very large factories where maybe 
score of instruments are regularly used, 
it is advisable to appoint a man especially 
in good order and make 
such a pre- 


i keep them 
periodic calibrations. Even 
caution, however, does not prevent a sud 
den lapse or failure which may have 
scrious consequences, 

It is therefore to check thx 
instrument from day to day under work 


som 


advisable 


ing conditions by reference to 
standard which is not subject to variation 
This can very readily be accomplished by 
placing a “Sentinel” in the furnace near 
to the end of the couple and taking the 
reading as the 


by smearing the end 


galvanometer soon as 
sentinel melts, or 
of the couple with sentinel paste which 
persists as a white mark until its melting 
point is reached. As soon as the melting 
point of the paste is reached the white 
mark disappears and just at this moment 
the galvanometer reading should corres- 
pond to the melting point of the paste. 
3oth the sentinel and the sentinel paste 
may of course be used as pyrometers 
without reference to any other instrument 
Indeed, for tools which have to be an- 
nealed or hardened in the smith’s fire it 
is about the only practical form of tem- 
perature indicator available. No prepara- 
tion is necessary, and it is difficult for an 
intelligent person to go wrong, 

The end of the tool is smeared with a 
paste of a suitable melting point; say 770 
degrees Centigrade, and heated either di 
rectly in the fire or protected from thé 
coke by a scrap wrought-ion 
pipe. When the hardenening temperature 
is reached, the white powder disappears 
and indicates that the tool should be with- 


piece of 


drawn and quenched 

It is quite as easy in this manner to 
harden a casual tool either in the shop, 
by the roadside, or at the mine with the 
same degree of accuracy as can be at 
tained with the usual equipments of a 
good hardening shop. 


Sheffield, England W. H. D. 
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A Substitute for a Turret Lathe 
for Machining Brass Stuffing 
Boxes 


Having been a reader of the AMERICAN 
MacuHInist for a great number of years, 
[ have appreciated the ingenuity and re- 
sourcefulness of those who have devised 
“a means to an end,” and designed the 
jigs, tools, and fixtures which have ap- 
peared from time to time. 

Some of these “rig-ups” 
present original ideas in their design, 


occasionally 


whereby they dispense with expensive ma 
chines and do the work at low prices with 
a comparatively small outlay. At other 
times I have come across speciiic cases 
in the shops where expensive tools and 
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shown at A in Figs. t and 2. This was 
bored as usual, to take the ram B, which 
is of machinery steel. CC are two bear 
ing brackets secured at each side of the 
headstock by two fillister-head screws and 
two dowel pins, shown in Fig. 2. These 
brackets support the shaft D, which car 
ries the boss £, and star-feed handles F 
G is a loose collar secured by the grub 
screw, shown in Fig. 1, and H is a steel 
pinion, keyed on the shaft D 
the ram B through the medium of the 
rack 7, which is secured to B by the three 


It operates 


screws, shown also in the elevation, Fig. 4, 
and end view, Fig. 3. This rack is a nice 
sliding fit in the slot X, Fig. 2, which 
limits the working stroke of the ram B 
! is the ordinary locking handle for keep- 
ing B properly adjusted and to take up 


wear. A is a set screw for securing the 
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THE WORK \ND THE SUBSTITUTI rURRET 


equipments have been designed and made 
to perform a comparatively simple opera- 
tion, where it is very doubtful whether 
the output will ever repay the cost of the 
jigs and fixtures. Toolmaking is often 
carried to the extreme, in one shop I am 
acquainted with. 

Some time ago this firm went to the ex- 
pense of designing and making the substi- 
tute for a turret, shown in I igs. I, 2, 3, 
4, 9 and 10, to produce the brass stuffing 
box, shown at Figs. 5 and 6, from the 
bar. The superintendent had an idea he 
could rig up a machine for making these 
in record time, hence the result shown 
We had a 14-inch turret lathe with wire 
feed and automatic chuck, the turret of 
which was missing, so we got a Casting 
of a tailstock with an enlarged barrel, as 


tool holder, shown in Figs. 7 and 8, L 
being the turning tool and M the drill for 
boring, both being secured by the two set 
screws shown 

Figs. 9 and 10 show the adjustable stop, 
which slips on B at the back end. The 
faced side N, Fig. 10, comes up against 
the faced collar O, Fig. 2, and forms a 
dead stop for the “capstan” B. P shows 
the locking handle of the eccentric type 
for securing the headstock to the bed. 
With the rig here shown, only the boring 
and turning can be done, both performed 
at one operation, the stuffing boxes having 
to be parted off by the usual type of cut 
off rest 
work satisfactorily, but its application is 
extremely limited, which makes one think, 


The machine certainly does its 


was it worth the money expended on it? 
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A capstan would have cost very little 
more, and would have had a far wider 
range of work within its scope. With a 
capstan having six holes for various tool 
holders, three boxes could have been pro 
duced per revolution of the capstan, the 
output would have been considerably 
greater than with the device here shown, 
and the machine could have been employed 
on a variety of profitable work which 
does not now come within its scope. In 
my opinion this tool making is carried too 
far by some of our ingenious mechanics 
in certain shops. This I consider a fla 
grant case, with all due respect to the 
originator of the idea 


London, England J. T. Crostey 


Turning Acute Tapers 


In the accompanying line-cut a simple 
lathe attachment for turning a quick taper 


is shown. The taper shown on the piece 


turn with the or 


at E is quite hard t 
dinary taper attachment owing to its ex 


cessive taper, while with this it is easily 


turned 





























[he cut shows a part of a lathe with a 
bracket clamped upon the tailstock. This 
bracket consists of an arm having a 
slotted collar with a clamp screw for 
clamping it to the tailstock center. At 
the opposite end the arm carries a small 
roller that bears against the side of the 
compound rest 

By setting the compound rest for the 
desired taper and engaging the cross 
feed, it causes the side of the compound 
rest to come in contact with the roller and 
this forces the main carriage in the di- 
rection shown by the arrow, while the cut 
is being made 

I have seen this working against a % 
inch cut, on steel, with perfect ease. You 
can readily turn steep tapers and can ad- 
just the same by winding the compound 
rest and setting the tailstock screw. The 
device is a simple and effective one and 
works with great accuracy 

C. R. McGanHey 


Lynchburg, Va 
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and rummage Watt's old room and private 


shop, the care of which was insured by a 


bond of 1000 guineas by Mr. Tangye; but 
of this, another time Now our business 
is with the shop, not with the square 
cast-iron shaft and large wooden drums 
thereon, or even the “grasshopper” engine 
that drove the works, which the man in 
charge said “had some new ‘brasses put 
in about forty vears ago by my father and 
moO repairs since then.” 

his was not the thing that impressed 
ine; it was the manner of gearing the 
old tools. I was a toolmaker, a tolerably 
experienced one too, trained mainly by 
W. Bement in the Industrial Works, 


learned something in 


Philadelphia, but | 


this century-old shop; namely, to always 
the back 


machine on or 


gearing of a metal-working 


put 
at the main spindle and not 
some other shaft or spindle to set up 


1 the 


on 


resilience behin cut 
The old 
were thus geared, 


the 
oolmakers 


( 


tools in James Watt & S 
to work solid, and here 
idea which is far from 


It 


I first caught 


clear to many t was not a 


because a few toolmakers 


as is shown in their practice; but it 


new thing, 


here and in pe had caught the idea, 


1s 


easy to find new tools, especially drilling 
machines, with their back gearing on a 
second or even a third shaft away from 


the cutting spind! 


Lathes are never so geared. 1 hey show 


the effect at onee, as it 1s common in 
England to use the same gearing tor 
lathes and drilling and boring machines 


Suppose as a “deadly parallel” we assum: 


lathe spindle to be driven by 


an engin 

pair of bevel wheels, a shaft from these 
wheels to the countershaft overhead and 
on the countershaft the back gearing. Ab 
surd! And yet ihis has its equivalent in 
many modern machine tools and, I fear, 


some I have designed 


American drilling machines, it 


and, I 


In our 


is common think, expedient too, 


to gear the second or horizontal shaft 
at twice or more the speed of the main 
spindle This furnishes a convenient 
place for the back gearing, also is the 


place, for single-geared 


machines that are 


wrong except 


not subjected to much 


strain Such single-geared drilling ma 
chines were in the old Soho works ot 
James Watt & ¢ ind as a= strange 
feature the bev wheels on the spindles 
were cog-wh« s with wooden teeth 
(Ot course t Os looked crude ti ne 
f our tin rf forty vears ago; but 
‘ T efle 1 By ack t! tim 
nd. cit t J \\ d 
Tatth | wart 7 ne 
( () \] tt A 
P e Mi t 
| _ 
Phe ol f 
ie ? t \\ 4 
foun t spendin t 
( At in x the getting of 
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« | Discussion of the Previous Question 


ness 

juare Letters from Our Readers Showing How Many Men of Many 
i Minds Look upon Various Subjects Opened up in Previous Numbers 
neine 





at WE PAY FOR THESE ALSO 


Vacuum Experts be kept hot. Flor instance, with a normal enougl longet 1 r holding in the ; ck 


ssed temperature of about 72 degrees Fahren for grinding bo ind point at one and the 
t heit the temperature differences are 140 same time to insur mecentricity 

he Mr. Ripley's experience, on page 139, ; , ; ; 4 

bly " 1 1 ‘6 : ’ degrees Fahrenheit ind % degrees fal 

: with the “vacuum experts Is very amus he : ra 1 —_ Usk oF THE 7 

b , . renheit, or 3.7 to 1. | pe this will satisfy ; 
y BY ing, and the problem he lays before th Mr. Rial " : = 1] 
orks . r. Nipley ihe illustration 1s practically seltl-ex 
oS, readers of the AMERICAN MACHINIST 1s i , 1) mee 
g in Ly Shetheld, England CONAN planatory he parallel strips, which are 

very interesting one. It suddenly occurred “ha 

Ways — apart f every toolmaker’s kit, are 


to me that I might obtain some amusing , . , 
amped at right angles, care being taken 


oe answers if I asked everybody I met in Toolmaking Accuracy without the ‘ — , die ade ae 
not the course of a day or so to explain why : fo msure a racy =. gent - : , 
' =| it is that these bottles will Nias liquids Button [he strips ld be about % _— nign 
cool longer than hot. So I planted the — and clamped on edge to fa mutate the ust 

, query at many people and have come to Apropos of methods of laying out work ft the mi see The die —-" Oo! — 
here the conclusion that the average person is by means of the button, the accompanying * squared and placed between the parallel 


the work 


strips and the tool clamped on 


rom only about as intelligent as the “vacuum Jlustration gives a tool, and the method : : ; 

t > ” , x . . one . ree . as shown 1n the sketch, with just enough 

a experts” of Mr. Ripley’s acquaintance, for Of using it, which is capable of giving as hold 

ers ef ‘ | sion tft 1! re holding it in position 

Ker almost without exception | was told that good results as that obtained by the but SeTSICS | 

dea 1 . + met The micrometer rts used from both sides 
; it must be because the heat traveled faster on principle. ; 

Ct 1s | ; ’ of the angle and determines the position 

, than the cold. I was at once delighted Like everything else in life, it is not ' licht bi ' 

ling , ; . - of ie hole, when a shght blow of the 

on and sorry at the result of my experiment, so much the accuracy of the thing itself f the = 

1a hammer ent p X¢ ne 


but I hope this meets the eye of the “four 


nN ’ 1 : n n | h Friel 

; day-old expert” and his boss—for they With pe ee laid out 
| } " P itn ire, all tne es can be aid 

will then know that there are others in rr LJ p : : 














, : ; one settin if t viggler 1s é 
" the world, and may derive happiness from ' 
: ms fully used, much tn can be saved, and 
the knowledge SS = @ | , 
for . , , . ; extremely a irate work in be don 
On first thoughts the fact that the hot ' ; Its { 
s have seen some very poor results from 
liquid cools quicker than the cold liquid , } ; : 
| | | 
111 1 ; the button principl and ome very good 
becomes warm, is rather strange; but, if 1 : 1 4) 
e° . ones, too, nad | ve obtained the same a 
examined a little closer, it loses, I think, . “ “ince! _— : , 
est ; ; , ‘ieeies curacy with this t t is just another 
; that quality, and presents facts that are ‘ ~ % , 
nd , , : method of doing the same old thing and 
directly in agreement with one’s rational Z 
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in ‘. . then ane 
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turing and engineering science insofar as 
metals are concerned, it was left vulner- 
able from some other viewpoint. 

Mr 


article, “hardness is the thing the sclero- 


Lake says that, according to my 


scope measures, and the other things are 


not hardness,” although he fails to note 
that I have summed up this property as 
being proportional to the power of a metal 
to resist penetration. 

Now, therefore, deal 


steel so crystallized as to allow the sclero- 


when we with a 


scope to penetrate it, more than one hav- 


ing the power to resist it, then, from my 


viewpoint, it is softer. This is what the 


scleroscope shows; it is what shop men 


and engineers want to know and must 


know if they would benetit by the use of 
That 


steel, 


instrument the individual 
of 


softer by the scleroscope, may be as hard 


such an 


crystals burnt condemned as 
as that which gave a higher reading is ad- 
mitted, but shopmen care little or nothing 
about these things when they are held re- 
sponsible for the proper performance of 
tools or machine parts made by them 

In dealing with silicious minerals I have 
stats 


to that the scleroscope is not de- 


signed to measure their hardness, and does 


not need to, for there is the old sclerom- 
eter, which scratches with a diamond 
point which does this work, but which 


curiously enough cannot be relied on for 


testing metals unless, perhaps, in a way, 


hardened steel 

In most minerals in which the hardness 
is greater than in steel the accompanying 
brittleness that 
Brinell nor 


scl TOS( 


neither the 
the Shore 
applied without crush- 


1s 
ball-test 


SO 


extreme 
machine, 
le 


reading can be 


can 


the 


yp 
hefore 
Mr. Lake 
ness alone which he 
ot 
What is toughness ? 


Ing 


obtained 


says further: “It is not hard- 
measures, but a com 


bination hardness 


toughness.” 
of 
Lake 


Some- 


with 
[his is a property 
metals that I long hoped to see Mr 
tackle in his usual thorough way 

one gave this nut to the Carnegie Institu 


tion to crack lately, and it had them guess 


ing, for no means has as yet been in- 
vented for measuring it The toughest 
metal known to the arts is manganese 
steel, and on this the scleroscope only 
reads about 40. Yet it cannot be ma- 
chined, although some other steels, also 
measuring 40, can be machined, while 


cast iron of the same hardness can easily 
worked. Why 


be determined 


be is this? Can tough- 
the 
Apparently 
but it 


Toughness is a prop- 


ness by comparing 
hardness with machinability ? 
it can in an approximate way, is 
not the right way 
erty which must be calculated, and this is 
regularly done by hundreds who use the 
sclerose ype 

The process consists simply of bending 
a piece of the metal at a sharp angle up to 
the point This 
gives us so many degrees of permanent 
bend, and we call it the ductility of the 


metal. Ductility alone in metals has little 


where fracture begins 


or no meaning to engineers, for the softer 


AMERICAN MACHINIST 
they are the more ductile they must be 
but soft metals as lead or copper cannot 
be said to be strong. 

[f a metal, however, shows high hard- 
ness and ductility at the same time, then 
the combination is toughness, and it is 
found by multiplying the ductility by the 
hardness 


> 


Cast iron may bend 2 degrees and is 40 
hard, and 2 40 — 8o tough. 
nickel steel bends 90 degrees, and go 
40 3600 tough. This metal can scarcely 
be machined with a blunt tool that would 
work Manganese steel 
can bend 189 degrees at 40 hard, and the 


A chrome- 


, 


well on cast iron. 


amount representing toughness is so great 
that machining 
kind of tool 


Experience shows that in selecting tools 


is impossible with 


any 


for various classes of work three factors 
and 
strength com- 


are requisite—hardness, strength, 


toughness. Hardness and 
bined stand for a high elastic limit and the 
power to hold an edge \s we have seen, 
great toughness may exist at a fairly low 
limit is 
toughness 


since the elastic 


the 


and 


to 


hardness, 
proportional hardness, 
begins to exist when hard metal shows a 
tendency to take on a permanent set after 
exceeding the elastic limit 

\ tool having of all 


a high percentage 


three of these properties shows enormous 
efficiency, and, as a rule, it is very hard to 
get such a combination. I recently tried 
a piece of Columbia steel (high-speed) 


which was 95 hard, and which took on a 


permanent set of about 20 degrees. This 
steel had an ultimate strength of about 


400,000 potinds to the square inch, and its 
cutting power and endurance on hard and 
incredible. 
It 
On another sample 


tcugh metals was almost 
What was the toughness of this steel ? 
was 20 Q5 100 
of high-carbon steel tempered down to 88 
hard, whick had about the same strength 
a: the high-speed steel, 4 degrees of per- 
manent bend could be obtained so that its 
88 35 


comparative toughness was 4 3: 
slower speeds this made a tool of 


\r 


2. 


enormous power. These two steels were 
such as are found one in 100, for usually 
if, particularly carbon steel, is as hard as 


go, it has practically no permanent bend 


to it, and, therefore, is not very tough, 
although it may have a strength of over 
100,000 pounds per square inch, and it 


makes an excellent tool. 
he diamond has shown very well that 
11) 


tal, 


all cutting operations hardness is capi- 

while strength and toughness follow. 
\s to my experience with metallurgical 
chemists, Mr. Lake has not made it easier 
for one to get two chemists to agree on 
the same sample. He also quotes Philo 
former 
article from my pen to the effect that the 


solution-analysis method for carbon after 


Kemery, who also criticized a 


all does agree with the combustion method. 

In a number of instances I had special 
steels made up by Mr. Kemery’s staff and 
found them so accurate that I believe all 
he may claim in this direction, but while 
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the discoverer of the combustion method 
claims the solution method often reads 
low, Mr. Kemery misunderstood my arti- 
cle, for the comparisons [ discussed were 
between the dynamic method, fully dis- 
cussed in a later article, and the combus- 
tion method. 

New York, N. Y. 


A. F. SHore 





Thin Slitting Saws 


Mr. Kirkiand’s article on “Thin Slotting 
Saws,” page 219, reminds me of the diffi- 
culties | have experienced when working 
at the dental manufacturing business. 

One of these jobs was slotting a small 
nerve probe collet made of %-inch drill 
rod, and anyone that has tried slotting 
drill rod with a slotting cutter 0.012 inch 
thick, with the slot from % to %4 inch 
in length, doubt has had trouble in 
getting them straight. I did until I hit 
upon a simple device and my troubles 
were over on two jobs as it also answered 
for slotting a saw holder made of 3/16 
inch drill rod, the slot being 3%4 inch long 

Previously [ had made a couple of fix 
of 


no 


elaborate, with 
Both con- 
structed to guide the saw above and be 
low the work to keep it straight, but there 
is where I made a mistake. I had thes: 
guides hardened and the saw would carry 


tures, one them quite 


indexing arrangement. were 


the chips around and wedge on the sides 
and break the saws as fast as the remain 
ing pieces could be removed from thx 
fixture 

Next, I made two pieces of tool steel 
inch square, fastened 
I then 
milled a 45-degree angle on the dividing 


3 inches long and 
together with two %4-inch screws. 


line, drilled and tapped for a small stud 
the top for the 
clamp for holding the work. 


through from binding 

Toward the front and to one side was 
tapped for a 6x32 screw to hold a small 
piece, the thickness of the saw, to index 
the work the quarter after the first 
slot was finished. 

The two square pieces were then hard 
ened, set up together on the grinder and 
ground down a little more than half the 
thickness of the saw and 13/16 inch back 
the it then assembled, 
a small vise on a hand miller, the 
work set slightly back from the face of 
the fixture to allow the saw to enter the 


on 


from face. was 


held in 


slot (as there is a point on both these 
pieces) and from then on, there was no 
more trouble in getting these slots 
straight. 


Cleveland, Ohio. R. E. Roserts. 





The value of the slate quarried and sold 
in the United States in 1908, according to 
figures compiled by the Geological Survey 
amounted to $6,316,817, an increase of 
$297,507 over the 1907 output, in the face 
of the depressed conditions that prevailed 
during the past year. 
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Wanted: a Dilieiins of ‘Machine 
Tool” 





The appearance of a special rate of 
duty for machine tools in the new tariff 
bill has already raised the question of 
the exact meaning of the term, this ques 
tion arising from the fact that in previous 
tariff bills machine tools were not given 
a special classification but appeared with 
other machinery and at the same rate of 
duty. 

The meaning of term is fairly well 
understood by those who most use it, but 
unfortunately this understanding does not 
agree with the definitions given in the 
standard dictionaries to which reference 
will naturally be made by the authorities 


when the point turns up for determina 
110Nn 

Thus Webster defines the expression as 
“a complex machine for shaping ma 


terials; strictly an adjustable machine 
with an automatic feed for shaping metals 
by cutting.” 

Che Standard di 


‘A machine for doing work with 


tionary gives this de 
finition 
cutting tools, or one utilizing minor tools 
in performing the actual work, as a lathe, 
planing machine, rabbeting or tenoning 
machine; also a forming machine: op 
posed to hand tool.” 

The Century dictionary’s definition reads 
thus “Such machines as are used in 
shaping materials in the construction of 
the parts of other machines and many of 
those which perform work such as saw 
ing, boring, planing, riveting, etc., form 


erly done only by hand and still per- 


formed manually to a greater or less ex 
tent, are commonly called, machines, ma 
chine tools, engine tools or simply tools, 
although their structure may _ involve 
much complexity.” 

Of these various definitions that of 


Webster is the most satisfactory, the sec 
ond or limiting clause being quite closely 
in line with the general understanding of 
the words. Unfortunately, however, this 
is preceded by a clause which makes the 
meaning far too general in that it includes 
the shaping by any process whatever of 
iny material whatever, and under it the 


term can onlv be construed to include 


wood-working machines, for example, 
which we are confident would not be thus 
included by anyone connected with the 
building of machinery of any class. This 
same extension of the meaning to include 
iny material appears 
also in the definition of the Standard dic 
tionary as it appears also in that of the 


machines for cutting 


Century dictionary with the further exten 
sion there to include shaping by other pro 
cesses than cutting. 


507 
the 


meaning must be attached to the words 
and we do not see how any of the defini 
tions given above can be accepted. The 
only satisfactory definition that appears 
is that in the second clause of Webster's 
definition and, even without the first 
clause which gives it a much wider mean 
ing, this definition can scarcely be ac 
cepted in the face of the others which we 
have quoted, which can only be inter 
preted as giving a much wider meaning 
than was in the mind of those who were 
instrumental in having the new rate 
adopted, while manufacturers of wood 
working machinery, for example, can 
scarcely fail to strenuously object to the 
inclusion of their product in a classifica 
tion which no one in the trade accepts and 
which it was not intended to include when 
the tariff bill was drawn up 

The idea that was in the minds of 
those who were instrumental in bring 
ing about the new rate was obviously 
the inclusion of the productive equipment 
and tools of machine shops, and it seems 
to us that the term can only be properly 
defined by keeping in mind the motive be 
hind the new rate. To cover this we 
would suggest the definition: Tools of 
whatever character used in the production 
of the metallic parts of machinery. 

In one sense this definition gives a 
wider meaning to the term than that com 
monly in mind, in that it would include 
a few tools which do not perform the 
actual operation of cutting, but on the 
other hand, it excludes wood-working ma 
chinery and machinery of other classes 
which do not properly belong in the classi 
fication 

With the unsatisfactory definitions of 
the dictionaries before them the customs 
authorities will, we suppose, be compelled 
to draw up or adopt a new one, and, inas 
much as the machine-tool builders were 
largely instrumental in bringing about the 
new tariff rate, it would seem only proper 
that they, through their organization. the 
National Association of Machine Tool 
Builders, should take action and inform 
the Government just what those who were 
instrumental in bringing about the new 
rate intended 

As we have said, the question has al 
ready arisen, and it must undoubtedly con- 
tinue to arise, and, under these circum- 
stances, some definition must be arrived 
at. On our own part we disclaim any at- 
tempt to pose as an “authority,” and do 
not wish our suggestion to be understood 
in that way. The meaning of the expres 
sion can best be defined by those who 
make the things to be defined, and this 
we submit as the proper course to follow 

lhe sooner this is done the better. as, 
with a precedent once established, it mav 
prove difficult to bring a satisfactory defin- 
ition into use, should that involve a 
change 


















































































































































































































































































Replies to Advertisements 


—————. 


tim we recelve coMm- 


plaints from those who reply to our Help 


Wanted advertisements to the effect that 
their communications are not treated with 
due courtesy in the matter of acknowledg 
ments. In some cases it appears that the 
inclosure ot postage stamp does not 
bring an acknowledgment and the result is 
naturally ill feeling 

We are well aware of the common prac 
tice of selecting from the replies to an 
advertisement those which seem most 
promising, and then following these up 
while the thes are discarded, but we 
ubmit that sucl practice is discourte 


and that it should be dropped 


ous 


Of course, it is true that a vacancy can 
he filled by but one man, and that a nega 
tive reply can really accomplish nothing, 
hut it must be remembered that those who 
reply to these advertisements at so be 
cause they are looking for positions, the 
replies being in many cases followed by a 
neriod of anxiety which would at least be 
cut short by negative return letter 

The matter is of moment to us, because 
the very natural irritation over an occur 
rence which, in some cases, has been the 


repeated experience of correspondents, 1S 


not limited to the anonymous advertiser, 
but is extended to ourselves. Our cor- 
respondents seem to think that we are in 
some way responsible, and that their 


failure to obtain replies may be due to our 


failure to forward their communications 
to the advertisers—some, indeed, going so 
far as to express the opinion that we pub 
lish fake advertisements 


In these days of typewriters and mani 
folding pt 


a reply to 


esses the acknowledgment of 


an advertisement of this char 
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New Publications 


ELEMENTARY PRINCIPLES OF 


DRAWINGS 
29 6x8-inch pages; 


mechanical and architectural 


and is made up largely of exercises given 


It 


principles of pro- 


by the author in a course of lectures. 
deals mainly with the 
jection, sections of cones, cylinders and 
spheres, and development of conical sur 


taces Ss 


of 


The application of the principle 


projection to mechanical. drawing is 


illustrated by two plates of drawings of 


connecting rods 


LEGONS, SUR LES ALLIAGES METALLIQUES 


ALtoys). By 


(LESSONS ON METALLIC 


J. Cavalier. Paper; 480 pages; 614x1I0 
inches; 124 illustrations in the text 
and 24 metallographical plates. Pub- 


lished by Vuibert & Nony, 63 Boule- 


vard Saint-Germain, Paris Price, 
12 frances 

[his volume on the “chemistry of solid 
bodies,” to borrow a term employed in 
the preface, is large enough to give an 
impression, on first taking it up, that it 
But the 
author disclaims attempt to cover the al- 
loy field in such a manner has been 
done by M. Guillet. His method 


explain the principles of alloys in general, 


contains an exhaustive treatise. 
as 


is to 


elementary enough for readers’ with 
slender knowledge of physical chemistry, 
which, indeed, he builds up from its 


foundation, and to follow this with a dis- 
The 
first part is occupied in explaining the 
physical and other properties of metals; 


cussion of some important alloys. 


the preparation of alloys, melting, cement- 


INDUSTRIAL 
By George Jepson. Cloth; 
11 full-page plates. 

This little book is intended to present 
to the student the essential principles of 
drawings, 
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Personals* 


Following the resignation of R. E 
De Weise, John W. Good has been elected 
treasurer of the Lucas Pump Company, of 
Dayton, Ohio. 

A. W. Lewin, for some time connected 
the New office of the 
Sprague Electric Company, was recently 


with Orleans 
made manager of that office. 

James H. Norris, for a number of years 
of the John F. Allen 
Riveting Machine Company, New York 
City, has recently resigned his position. 


business manager 


factory 
Adding 
fac 


R 


Alex Brain, formerly assistant 


superintendent of the Burroughs 
Machine Company, has been made 
tory superintendent to succeed F 
Heym, recently resigned 

. 


Typewriter Company, Ilion, N. Y., is now 


300th, formerly with the Remington 


connected with the Standard Roller Bear 


ing Company, Philadelphia, Penn., as 
superintendent of the axle plant 
Herman’ Riecke, of Schuchard & 


Schutte, Vienna, has arrived in this coun 


try, and will make an extensive trip 
through the United States visiting the dif 
ferent manufacturers that his comp@y 


represents. 


Frank Salomon, of the engineering staff 
of Alfred H. Schiitte, Cologne, Germany, 
is at present in this country and can bi 
reached by addressing him in care of 
Alfred H. Schiitte, West Street building, 
New York City 


W. J. Hower, for a number of years 
general foreman at the Chicago and Haw 
thorne plants of the Western Electric 


Company, has resigned to accept a position 


with the Automatic Electric Company, 


















: es ; ation, reduction, refining, electrolysis and Chicago, IIl., as general foreman of the 
acter 1s such a trifling matter that we can . . : ‘ ; ‘ . 
Lele oe iit ee casting; their constitution, chemistry and insulating and assembly departments. 
see no excuse for the practice which is . :; 4 Sane AS 
microscopical study; their solidification “ph. > . , 
ahiogether too common, and those adver ¢ ; ¢ ° Charles M. Robertson, formerly ——— 
. oe and fusion; transformations and_ heat : . : c 4] : 
Mens lee ell enlaces tas 6 weet & ee hysicat ' tendent and boring-mill expert of the Col 
reatment; pyrometry; physical and me- . T : > . 
put themselves in the other man’s place ; P , Y> pm burn Machine Tool Company, Franklin, 
, , chanical properties. The last head fur- P ; r >< 
cannot fail to adopt the practice of ac enn., 1s now associated with the FE. S 
nishes opportunity to describe methods of |; ot eee 
Lanuiindaton olf ceaites to ther odvertiv 1p fhe ‘ . Essley Machinery Company, Chicago and 
‘ isi . testing. The specific alloys studied in the ) 3 ‘ Se 
satin Te Medien of e tin oy Oe sal Milwaukee, and will devote his time ex 
a second part are selected with a view to .)-; . 
sponsible position is surely a matter of aie. eur z clusively to the handling of Colburn mills 
; a hit ' their industrial interest and with an at- 
enoug moment to rustit th shignt ; : : / Tewks ry ( c f years e 
: Paes aces ' 2 . tempt to typify the more important groups W. J. Tewk bury, for —, —s om 
ditional effort involved in giving orders of alloys. They are arranged beginning ployed by the Western Electric Company, 
7 ‘ stenooranhe o cknoy oO he > . ; . 5 . ' ; 0 “hic: as “hie i Ss cc ‘ or 
| stenographer to acknowledge the re with the simpler and passing to the more f Chicago, as chief inspector, and more 
ceipt of all replies, and common courtesy complex. These groups are substantially ntly as general foreman of machine 
dictates that this he done as follows: Alloys of gold and silver: of and assembly departments, recently ac 
. —— lead, tin, antimony and bismuth; copper cepted the position of shop superintendent 
Machinery Trade in England - and deoxidants; ordinary and _ special with the Automatic Electric Company, 
Erratum bronzes and brasses; aluminum: nickel; Chicago, TIL. 
. anti-friction metals; common and special I’. R. Heym, for several years factory 
steels. To special steels about 40 pages superintendent of the Burroughs Adding 
\t page 429, Vol. 32, Part 2. in the a are devoted and in connection with them Machine Company, resigned his position 
ticle dealing with the British Tariff Com some reference naturally is made to heat recently to become an active member of 
mission and the machinery trade in Eng- treatment. Study of alloys has made the firm of Schweppe & Wilt, Detroit, 
land an obvious error occurred in mis great progress in late vears, their indus- Mich., manufacturers of automobile parts 
uming the two tables. The figures given trial applications being codrdinated with Upon his leave Mr. Heym was presented 
hove Table 2 should have gone above laboratory investigations on a_ scientific with a gold watch by the foremen of the 
lable 1, and vice versa and in like manner basis. M. Cavalier’s book summarizes the Burroughs plant 
the caption f the tables were inter- results in a branch of knowledge which -——— 
changed is distinctly modern. “Items for this column are solicited. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 


Triplex Chain Block of 40 Tons 
Capacity 


\s our 


Lown 


Yale & 
New 


for years made 


readers are aware, the 


Manufacturing Company, 


York City, has regularly 


ts Triplex chain blocks up to 20 tons 


apacity The go-ton Triplex illustrated 


} 


herewith — hi been developed to 


hoist to 


is rece ntly 


meet the demands for a hand 


indle very heavy loads where the instal 


lation of an electric crane or powerful 


steam hoist, because of time or cost, would 


he out of the question. The 4o-ton Tri 
plex is composed of two 20-ton units with 
equalizing bars at top and bottom [his 
provides for single-point suspension and 
for a single point for attachment of load 


lhe equalizing bars are made of two chan 


els placed back to back with separators 


Provision is made for the swiveling of 


ach unit at top and bottom. ‘The clevises 
rr pomts of attachment enable the user to 
asily put the hoist in place wherever used, 


and also afford a convenient point for the 
t 


attachment of the load. It is especially 
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BLOCK 


40-TON TRIPLEX CHAIN 


adapted for use in wrecking work 


cially 


at mines 


(espe 


marine n manufacturing plants; 


and quarries and in_ building 


operations, and generally for loading and 


unloading. It may be installed over rail 


road tracks on a properly guyved tem 
porary or permanent trestle Lateral 
motion may be secured by one or more 


LATEST 


trolleys running on a large I|-beam. It 


is available for handling heavy ordnance, 


etc., where head 


of lift, or 


room, cost, 


intrequency 
other conditions do not permit 
the use of power cranes of sufhcient capa 
arranged t 


city The hand chains are 


permit two, four, or eight men to work 


Where the 
40 tons it 1s generally of sufficient size t 
these worked 


Living i total « ipacity ot So 


effectively load is larger than 


permit two ot hoists to be 
together, 


tons 





A Disk Grinder with 
Drive 


Underbelt 


For the purpose of overcoming the difh 
direct motor-driven 


shaft 


culties encountered in 


disk grinders where the armature 

















BELT-DRIVEN DISK GRINDER 
serves also as the spindle of the machine 
the Gardner Machine Company, of Beloit, 


Wis., has designed a new arrangement for 


belt drive, as shown in the halftone 
The dust probl m is ever present n the 
direct motor-driven disk grinder, and the 


end play of the armature shaft, required 


for magnetic balance, makes it difficult to 
accomplish accurate results 
The cut shows an under-belt drive as 


apphed to a pl um disk grinder \rrange 


ment is made whereby the belt passes over 


the machine-spindle pulley, down through 
the base of the machine and floor to ti 
motor mounted on the ceiling or a pedes 


tal below. The pulley and belt are entirely 


inclosed and the machine is a compact and 
efficient substitute for the 


driven disk grinder 


INFORMATION 


A Double Crank Press 























lhe 


back knockout 


are designed with very 


front and bars pit 


mans large wear 
ing surfaces; they are provided with screw 
adjustment so connected that the two pit 


mans are adjusted up or down simultane 


ously insuring the keeping of the lower 
surface of the slide parallel with the bed 
of the press. The crank shaft is made 
of high-carbon open-hearth steel Che 


center bearing of the crown piece for re 


ceiving the upward pressure between th 
two cranks, is strongly capped to receive 
downward pressure due to operations that 
wheels 


involve heavy stripping. The geat 


are Of cast steel; the pinions of f rged 
steel; the teeth in both being machin 
cut 

[he machine is controlled by a hand 
lever operating a combined friction clutch 
and brake. 

[he tlywheel, which also serves as 


driving pulley, is not keyed directly to th 
shaft, but is connected to a safety coupling 
of improved design so that by the shearing 
ot a safety bolt the flywheel is permitted 
to revolve idly in case of the press being 
subjected to 


that 


a pressure greatly exceeding 


tor which it is intended, also ovet 


coming the lability of breaking the press 


it through neglect or oversight a hammer. 


monkey wrench, or some other article is 


] 


eft on the press in position to interfer 


with its working 
Hlowing are 
the 


| ' 
Lhe fi some ot the principal 


Width be 


inches; 


dimensions of machine 


tween trame columns, 74 width 


between gibs, 67 inches; stroke of slide, I4 


inches; distance from bed to slide, strok 
down, adjustment up, 20 inches; adjust 
ment of slide, 6 inches lhe tlywheel is 
j§ inches diameter with 12 inches face, 


AMERICAN MACHINIST 


Continuous Annealing and Harden- 
ing Furnaces for Gas or Oil 
Fuel 


Rockwell Furnace 20 


New York, have recently 


Che 
Cortlandt street, 


Company, 


improved their well known type of in 


ternally fired rot: 


‘ iry furnace, which gives 
: : 


1 great if 


exibility in range of work 








INCI 


\ g 
' ~ & 
Fit 3 FURNACE WITH HELICAL OR WORM 
INTERIOR 
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aS \\*- 
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\ \ND ANNI 
weighs about 3500 p ds, and eS 2050 
revolutions per minute lhe total weigh 
f the machine as shown is approximatel 
8,000 pounds. It is made by the E. W 
Bliss Company Adams street, Brook 
lyn, N. ‘ 


t I H 
; - , 
le de dds s dur 
ilit 
Heret e t es were built 
ie cas os. a ais 
y witl pecial lining rick, which 


nnels with separat 


ills for feeding the material 


INING 


September 16, 1900. 
forward. This arrangement worked very 
well for light smooth pieces, such as lock 
washers, balls, ete, and is still spirally 
lined for this class of work, but was found 
to be unsuitable for long pieces, such as 
bolts, and irregular-shaped 


ri\ ets. Ci.. 


steel forgings, castings, etc., 
and other methods of feeding the ma- 
terial through the furnace were required. 


the of furnace, for 


punchings, 


In type 


present 






W heel for 
Tilting 


American Machiniat, V.& 


ATTACHMENT AND SMOOTH INTERIOR 


smooth or round work, the rotating cyl 


inder or drum is lined with a standard 


hard refractory brick, with a smooth 1n 


ternal surface. The furnace is mounted 
in such a manner. that its axis may be 
tilted at an angle giving the revolving 


an incline with the discharge end 
The 


incline causes the material to feed 


hearth 
lower than the entrance or 


gradual 


feed end. 


forward, and by means of a handwheel 


the degree of pitch may be adjusted so 


as to regulate the progression of the ma- 
terial through the furnace and consequent 
ly the time of heating 

lhe advantages of this method of auto 


tic continuous heating are many: The 


1 rial is charged in a hopper in’ bulk 
one end of the furnace and fed auto 
tically into the chamber and it comes 

entinually in contact with the newly 

heated interior surface, which is revoly 
ing, thereby absorbing the heat from the 
lining as well as from the heated gases 


furnace the heat from the 


lig a stationary 
sides and roof are not utilized, as the 
terial remains in a fixed position; that 


farthest removed from the heat requires 


pt riod to be brought to 


much longer 


desired temperature and the more ex 


posed pieces are liable to overheating, 
while others are insufficiently heated 
fests of material being heated and 
hardened in the internally fired rotary 
furnaces, shown in Figs. 1 and 4, at the 


rate of 2000 pounds per hour, have failed 
to show the slightest variation. With a 
pyrometet insure the proper tempera 


‘re and the chamber tilted to feed at the 
proper speed the product must be abso- 


] it ly 


uniform 
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In operation, the pieces are fed con 
tinuously into one end of the cylinder 
[he furnace is fired internally from the 
ypposite end with .the zone of highest 
emperature at the discharge end Che 
ylinder revolves slowly ( 1 to 4 revolu- 
ions per minute) and owing to the slight 
nclination of the furnace, the pieces treated 
fall slightly forward at each revolution, 


eradually progressing toward the dis- 


harge end, where they enter a proper 
eceptacle or bath upon reaching the de 


sired temperature 
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lining, and both temperature and time are 
maintained constant 

These furnaces are built to suit a wide 
range of requirements, and in sizes at 
present that will handle up to 2000 pounds 
of stock per hour. 

In Fig. 1 is shown the furnace with a 
quenching bath into which the work drops 
directly from the furnace. This quench 
ing tank contains an automatic conveyer 
that lifts the work out of the tank and 
dumps it into a wheel-barrow, as shown 


in Fig. 2. This is an extra which may or 


git 


built on the same principle, with the ex 


eption that the work is held in a re 


volving retort and the heating gases su! 


such a way that they do not 


the work. In Fig 


ind this in 
come in contact with 
= are shown the details of the construction 


if this furnace 

A Vertical Keyseat Milling Machine 
[he halftone shows a new design of 

milling machine which is intended 


pirticularly for kevseating The spindle 

















ANOTHER TYPE OF INCLINING AUTO 


MATIC FURNACE 


To prevent oxidation, the end of the 
discharg spout nay be carried beneath 


the level of the bath, thereby sealing it 
ind excluding the air 

By this method, clogging or retardation 
of the work is avoided, as there are no 
corners or pockets in which the pieces can 
Wear of th 


to a minimum and does not require re- 


lodge lining is reduced 


newal until the greater portion of the 
brick is worn away In certain classes 
of work, such as balls, nuts and uniform 
shape s, the helical or worm type, as show! 
in Figs. 3 and 5, is used. These furnaces 


ft 


may he lined either way, as preferred, bu 
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SECTIONAL VIEW OF FURNACE IN 
FIG. 4 


where the smooth lining can be used the 
cost is less and a greater life is insured 

Oil or gas fuel may be used, and per 
fe ctly 


uniform results obtained, as the 


work treated is heated gradually with 
every portion of its surface exposed 
to the direct action of the hot gases and 


~ mil 
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may not go with the furnace as desired. 

By Fig. 2 are shown the details of the 
furnace as supplied with a smooth lining 
3 shows the helical or worm lin 


ing that can be used with the 


and Fig 
same furn 
ace if desired 


In Fig. 4 is shown a furnace that is 


l HINE 

f this machine is mounted in a bronzed 
bush bearing in the saddle, which is verti 
cally adjustable, giving a minimum dis 
tam from tt bottom of the spindle to 


the top of the work table of 6 inches and 
a maximum distance of 18 inches. The 


vertical adjustment is obtained by a sta- 















nut 


Irom 


tionary 


which 


18 


430 to 


screw 


1194 


ul 


ype 


shewn above th 


e 


when driving with the¢ 


yon which 1s 
rated by the handwheel, 
table Phe spindl speeds 


are from 142 to 395 revolutions per minute 


back gears 1n, 


revolutions pel 
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motion for the feed is through the worm 
wheel, shown on the side of the feed box 
in which nine gears are mounted, giving 
nine changes of feed. Release to the feed 
is obtained by the adjusting dogs, shown 
of the table. The 
a floor space of about 4x5 feet 
tests I-inch keyseats 


on the side machine 
occupies 
During preliminary 
were milled at a speed of 3 inches per 
minute, the entire depth being taken at one 
cut. This machine is built by the Newton 
Machine Tool Works, 


Penn 


Inc., Philadelphia, 


Rivet Spinning Machines 


The illustrations show two of 
rivet-spinning machines built by the Grant 

Machine 
With 
formed on the rivets by a 


The 


in 


types 


Manufacturing and Company, 


Bridgeport, Conn these machines 


the heads are 


rolling process and under pressure 


vertical type of machine is shown 
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the machine as built for bench use, it ca 
This 


up t 


be mounted on a pedestal if desired. 
machine has a capacity for rivets 
'g-inch diameter. The maximum capacit) 
between spindles is 1% inches. The dis 
tance from frame to spindle center is 2% 
inches 


Slotting Attachment for the Auto- 
matic Screw Machine 





NosrRAc 


This 


purpose of cutting a o.oI-inch slot, 5/32 


attachment was designed for the 
inch deep in the small end of taper dowe! 


pins, large quantities of which are used 
in the manufacture of a ‘well known me 
chanical product. Owing to these pins 
being turned with the small end at th 
right, and the slot being required in this 


end, it was impracticable to handle them 




















wT 


BLE 


lig. 1, which illustrates clearly the method 


by which the spindle is driven and also the 
ticadle the 


by which 


riveting roll is 
brought down onto the work This type 
of machine will rivet up to 11/4 inches 
from the edge of the work, and the three 


sizes in which it 1s made have a capacity 
for 3/16-, and 34-inch rivets, respec 
tively The machine is fitted with either 
a flat table, as in Fig 1, a horn table, as 


in big. 2, or with both tables if required 
table | lv I 


1H he s cle ep 


dimensions of the 
8 inches 


double-spindk 


11) 


wick by 14 


machine in big. 3 1s) de 


signed for handling work where both ends 


can be riveted at the same time lhe 
frame has nished surface on top be 
tween the spindles and also at the front, 
that fixtures or a small table for hold 
ing the work may be readily attached 
(he machine is operated by treadle at 
ched to the floor and connected under 
neath tl nachine, out of the wav of the 
erator \lthough the illustration shows 
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in the regular screw-slotting attachment 
furnished with the Brown & Sharpe ma 
chines, as it would be necessary to turn 
the pin end for end before slotting 

We therefore decided to slot them in 
the collet before tapering and then tape! 
and cut off afterward. This was accom 
plished in the following manner: The hol 


in the standard turret shaft was fitted with 
inches long, at 
steel 


bronze bushings about 1! 


the end, and a shaft 


nt 


front and rear 


was then turned to the bushings, and 


provided with a bevel gear turned on the 


turret end, which will be seen in the tut 
ret recess, in Fig. 1. The other end of 
this shaft carries a pulley having a \ 
groove for a round belt and is driven 
from a similar pulley on the overhead 


counter-shaft 


The 


— 
hole 


turret marked No. 1 was 
fitted with a bronze bushing, and in this 
is run a short shaft having a bevel gear 


the left-hand end, 


right-hand end is se 


integral on 
the 


turned 


while rewed into 
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a bevel gear in the turret recess, which 
meshes with the gear on the driving shaft. 
[he gears in the turret recess are covered 
with a brass cap which serves to prevent 
chips from the taper tool entering and 
wedging them. A steel bracket is 
mounted on the turret as shown, by se 
curing it to two round plugs which are 
clamped in the regular tool holes No. 2 
and 6. This bracket is made in two parts, 
and doweled and screwed together in 
order to permit assembling of the saw- 
clamping device. This bracket is provided 
with a removable block on the extreme 
outer end which carries the supporting 
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American Machinist, N. ¥, 
FIG. 2. SECTION THROUGH SAW ARBOR AND 
BRACKET FOR SLOTTING ATTACHMENT 


bushing to hold the stock while slotting. 
Through the bosses of the bracket runs 
the saw arbor, carrying at its rear end 
1 bevel gear which meshes with the small- 
er gear on the short shaft through the 
turret hole, shown in the halftone. The 
rotary motion is thus imparted to the saw 
without preventing the revolving of the 
turret in the regular way. 

The method of clamping the saw is 
shown in the sketch, Fig. 2, in which 4 
is the saw, B the bevel-gear stud, C the 
lamp bushing, D a clamp screw provided 
with a flat key that fits a keyway in C and 
also in the saw. It will be seen that the 
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end B next to the saw is recessed enough 
to allow the shoulder of D and the end of 
the key to project through the saw, and 
permit of the saw being tightly clamped 
between the hubs. 

The turret is provided with a feed stop, 
and a taper tool, and the cross slides carry 
a cut-off tool and taper-tool wedge. The 
belt is removed from the forward pulley 
of the screw-machine spindle, and a band 
clamp placed around this pulley to pre 
vent its rotation, yet allowing it to slip a 
trifle when the cam trips the clutch from 
the rear pulley to the front one. This 
causes the spindle to stop instantly and 
holds the work stationary while the saw 
on the turret approaches and slots the 
end of the stock 

The operation of the machine is as fol 
lows: The stock feeds to the stop, the 
turret indexes twice to the saw and the 
spindle clutch trips to the front pulley, 
stopping the rotation of the stock; the 
saw approaches and slots the end of the 
stock and backs away, the spindle clutch 
trips back to the rear pulley putting the 
stock in rotation; the turret indexes twice 
to the taper tool, then approaches turning 
the taper, and backs away, the cut-off tool 
cuts off the finished pin, the turret indexes 
to the stop pin and the operations start 
as before. The output is approximately 


450 per hour. 





Although in its infancy the influence of 
airship development has already been felt 
Probably its 
first and most important influence has 


in other lines of tndustry 


been the demand it has created for a 
lightweight engine capable of high driv- 
ing power, and chis in turn has led to the 
demand for the lighter materials of con- 
struction possessing exceptionally strong 
wearing qualities While only a_ few 
names stand out prominently in the de 
velopment of aérial navigation there are 
many thousands experimenting with dif 
ferent forms of airships and devices con 
nected with them, as the patent office 
records show that 49 letters of patent on 
airships and airship devices were actually 
granted in this country in the year 1908 
This means that many hundred applica- 
tions have been made, and points to the 
fact that thousands of inventors and me 
chanicians are actively engaged in this 
Although the most 
sanguine of airship enthusiasts cannot 
hope for an influence in the industrial 
world paralleling that of the automobile, 
they point to it as an example of what 
even the brief period of ten years’ de- 
velopment can bring. 


new development 


Forthcoming Meetings 


National Machine Too! Builders’ Associa- 
tion. fall meeting. October 12 and 13, New 
York Citv. F" E. Montanus, secretary, Spring 
field, Ohio. 

National Society for the Promotion of In 
dustrial Education. annual convention, De 
cember 1, 2 and 3, Milwaukee, Wis a. €¢ 
Monaghan, secretarv. 20 West Forty-fourth 
street, New York City 


7 
- 


Business Opportunities 


rhe Somerville (N. J 
a new foundry 


Iron Works is building 


rhe Titusvillk Penn Forge Company is 
extending its plant 

rhe Sterling Paper Company, Hamilton, Ohio, 
is enlarging its plant 

rhe Athol (Mass.) Pump Company is erecting 
two additional buildings 

The Valdosta (Ga.) lron Company, a new 
concern, will erect a foundry 

The Peters Pump Company, Kewanee, IIl., 
is erecting a two-story addition 

The Missouri Car Company, St. Louis, Mo., 
will erect a three-story addition 

The Buffalo (N. ¥ 


incorporated, is looking for a site 


Bronze Company, recently 


The La Porte (Ind 
will build an addition to its plant 


Door and Sash Company 


Fire destroyed the plant of the Nevada (lowa) 
Electric Company It will be rebuilt 

The Standard Box Company, Baton Rouge, 
La., will erect an addition to its plant 

The Fall River (Mass.) Iron Works Company 
is erecting an addition to its No. 7 mill 


The Pacific Metal Works Portland, Ore., 
will build a new foundry and warehouse 

rhe George L. Belcher Last Company, Stough 
ton, Mass vill bulld a three-story addition 


The Pennsylvania Iron Company will install 
a steam turbine at its mine in Vulcan, Mich 
\. Slater Motor Company, Kansas 
City, Mo., has started t 
The Baltimore Md 
build a new four-story manufacturing building 


he erection of a plant 


Optical Company will 


The Niagara Pulp Board Company, Niagara 
Falls, N. ¥ Vill rebuild plant recently burned 

The Rose Bus Company, Cleveland, Ohio, 
manufacturing wrought iron, will erect a new 
plant 

The Fremont Neb Foundry and Machine 
Company has purchased a site for an additional 
building 

The Greer Iron Works. Greer. 8S. ( recently 


incorporated, will erect a foundry B. F. Reese, 
president 

rhe plant of the Kelly Canning Company, 
Waverly, lowa, recently destroyed by fire, will 
be rebuilt 

Wright & Hanford, Chicago, IIL, contemplate 
the erection of a $200,000 paper mill at Hatties 
burg, Miss 


rhe Houlton Woolen Mill Company, Augusta, 
Me., is erecting an addition to be three and a 
half stories 


The Pittsbure (Pent Forge and Iron Com 


pany has contracted for the erection of a new 
forge sli op 

The C. A. Stickney Company, St. Paul, Minn.. 
. f ' ‘od 
nanufacture of gasolene engines, will erect a 
new foundry 

The Spice Universa Joint Manufacturing 
Company, Plainfield, N. J., is building a new 
power nouse 

It is reported that the Monticello (Ark.) Cotton 
Mills is interested in a plan to establish another 
cotton facto 

P. Derby & Son, Ne York, furniture manu 
facturers, will erect a $94,000 factory building 
in Jersey Cit 


The plant of e Prizer-Painter Stove Com 


pany, of Reading, Penn., was burned Loss, 


about $30,000 


The W. H. White Lumber Company, Boyne 
City, Mich., has built an addition and will install 
a new engine. 

The Johnson Wood Finishing Company, 
Racine, Wis., expects to install individual motor 
for its machines 
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Preparations are being made for the erection 
of three engineering shops for the Iowa Univer- 
sity, Towa City. 

The Sea Isle City (N. J.) Electric Light, Power 
and Water Company will increase the capacity 
of its power plant 
Morley Button Manufacturing 
N. H., will build an 


It is reported the 
Company, Portsmouth, 
addition to its plant 

The Transue & Williams Company, Alliance, 
©., drop forgings manufacturer, is erecting an 
addition to its plant 

The B. & M. Machine Company, 
recently incorporated, will build a plant 
Meredith is president. 


Akron, Ohio, 
L. 


kK 

The Southern Stove Company, Evansville, Ind., 
has started the erection of a new plant. This is 
to cover several acres 

The N. Y. Belting and Packing Company, of 
New York, has let a contract for the erection of 
a plant in Passaic, N. J. 

The K. H. Wheel Company, Detroit, Mich., 
is erecting an addition to its plant and is ha 
plans drawn for another 


ing 


The Evansville (Ind.) Ice and Coid Storage 
Company has rebuilt its boiler room and _ will 
install a mechanical stoker 

The Miami Valley Knitting Mills, Hamilton, 
Ohio, is enlarging its plant The firm will in- 
stall more boilers, it is said. 

The planing mill and furniture factory of 
George W. Dana, Camden, N. J., was destroyed 
by fire. Loss, about $10,000 


The Smith Machine Company, Milwaukee, Wis., 
will build an addition to its main machine shop 
New equipment will be needed 

The Evansville (Ind.) Manual 
will install modern equipment 
and woodworking departments 


rraining School 
in machine shop 


The Progressive Metal and Refining Company, 
Milwaukee, Wis., has had plans prepared for a 
new plant to cost about $50,000 


The Ivanhoe Manufacturing Company, Smith- 
field, N. C., has started the erection of a mill 
for the manufacture of hosiery yarns 

The Dothan Variety Works, Dothan Ala., 
will rebuild its plant, recently burned. The 
company manufactures sash, doors, et« 

The D. H. Stoll Company, Buffalo, N. Y. 
manufacturing presses, dies and stamping 


machinery, will erect a two-story addition 

Fire destroyed the sawmill, electric-light plant, 
mill of 
the Campbell Lumber Company, Weymouth 
N 


box factory, blacksmith shop and grist 


> ae 
The H. E. Wilcox Motor Car Company, Minne 


apolis, Minn., 
factory 


has will 


modern 


and 
with 


reorganized erect a 


new to be equipped ma 
chinery. 
The Sun Manufacturing Company, Columbus 


Ohio, will erect a new and larger plant for the 


manufacture of coffee mills, show cases, lawn 
swings, etc. 
The St. Louis (Mo.) Carbonating and Manu 


facturing will erect a_ three-story 
addition to its bottling plant, the machinery to 
cost $25,000, 

Michael 
brass 


Company 


Blasberg & Co., Turners 


foundry 


Falls, Mass 
by fire, 
construction of 


whose was damaged 
have made a contract for the 


new fireproof brick foundry 


a 


The Cleveland Cliffs Iron Company 
land, Ohio, erecting a 
carpenter and blacksmith 
at North Lake 


of Cleve- 
machine shop, 
engine room, 
near Ishpeming 


1s new 
shops 
etc., its 


Mich 


mine, 


The De Haven Manufacturing Company, 
Columbia Heights, Brooklyn, N. Y., is rebuilding 
its plantd estroyed by fire some time ago rhe 
company’s product is bale tires, pail hooks, iron 
box strips, etc. 


The Breitung Hematite Mining Company, 
Negaunee, Mich., has erected a machine shop 


50 
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at the Mary Charlotte mine and_is in the market 
for equipment. They will also be in the market 
for boiler house equipment, including two 
boilers, feed pump, etc 

The Navy Department, Bureau of Supplies and 
Accounts, Washington, D. C., will open the 
following bids: September 21—Appliances for 
use with oxygen-acetylene welding plant (sched- 


ule 1667), aluminum, steel bar (schedule 1663); 
brass, steel roof trusses (schedule 1659); steel 
angles (schedule 1679), solder (schedule 1677), 


steel tubes (schedule 1674), bolts, nails (schedule 
1668); brass bolts (schedule 1661). September 
28—Portable forges, annealing furnace (schedule 
1669) ; bolts, nuts (schedule 1642); drills, wrenches 
(schedule 1640). October 5—Steel tanks (sched- 


ule 1670), boiler tubes (schedule 1678), magnet 
wire (schedule 1671), crane (schedule 1625), 


machines for making concrete blocks (schedule 
1682), steam driven ice machine (schedule 1627), 
motor driven lathe (schedule 1685), motor driven 
pumps*(schedule 1686), oxygen-acetylene welding 
appartaus (schedule 1684). 


New Incorporations 


rravella Shuttleless Loom Company, Boston, 
Mass Manufacture looms and machinery 
Capital, $150,000. H. Chiariglione, president. 

Secor Typewriter Company, Derby, Conn 
Capital, $30,000 Incorporators, D. 8S. Brins- 


made, Shelton, Conn.; Charles N. Downs, Derby, 


etc. 


J Manu- 
Incorpor- 


W.G 


Motor Service Company, Camden, N 
facture Capital, $100,000 
ators, Doering 


vehicles 


H. I Lechner, Bellinger, 


Jones 


The H. J 
apolis, Ind. 
special forgings 
president 


Martin Forging Company, Indian- 
Manufacture drop automobile and 
Capital, $75,000. H. J. Martin, 


Rainer Motor Truck Company, New York. 
Manufacture motor trucks. Capital, $50,000. 
Incorporators, P. N. Lineberger, G. C. Comstock, 


J. T. Rainer 

The Universal Roller Bearing Company, Port- 
land, Me. Manufacture and deal in roller bear- 
ings, etc. Capital, $10,000,000. Albert J 
Portland, president 


Jones, 


Modern Art Lamp Works, Perth Amboy, N 
Manufacture gas fixtures, 
Capital, $50,000. Incorporators, Adolph Schead- 
Ellis 


J 


and electric etc, 


ow, & 


Spitzer, H 


Saltzinan Manufacturing Company, Chicago, 


Ill Manufacture machinery Capital, $30,000 
Incorporators, George A. Chritton, Joseph Saltz- 
man, Harry A. Williams 


Manhattan Railway Supply Company, New 


York Manufacture railway supplies. Capital, 
$110,000 Incorporators, A. J. Hammerslough, 
A. L. Strasser, L. M. Wallstein 


Republic Elevator and Machine Company, 


Rochester, N. ¥ Manufacture machinery, ele- 
vators, tools, et¢ Capital, $30,000. Incorpora- 
tors, F. A. Stoffel, G. H. Fegan, H. L. Morgan. 


Supply and Construction Corporation, Morris- 
town, N. J. Manufacture gas and oil machines 
Capital, $125,000. Incorporators, J. B. Headley, 
Morristown; O Hoboken; H. Potze, 
Brooklyn, N. ¥ 


Kuester, 


The Hawthorne Manufacturing Company, 
Bridgeport, Conn. Manufacture automobile ac- 
cessories Capital, $50,000 Incorporators, 
John H. George, Bridgeport; S. H. Creighton, 
Rockville Centre, N. ¥ 


, ete 


National Typecasting Machine Company, New 


York Manufacture typesetting machines. Capi- 
tal, $100,000. Incorporators, M. G. Bender, 
B. M. Cooke, 34 Nassau street; K. R. Norton, 


26 Liberty street, New York. 
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New Catalogs 


Keuffel & Esser Company, Hoboken, N. J 
Circular of blue print papers 

Wells Bros. Company, Greenfield, Mass Cir- 
cular descriptive of taps, dies and screw plates 
made in A. 8. M. E. standards 

The Champion Tool Works Company, 2420 
Spring Grove avenue, Cincinnati, Ohio. Loose- 
leaf catalog of lathes. Illustrated, 6x9 inches 

Woburn Gear Works, 32 Nashua street, 
Woburn, Mass. Catalog of gears, sprockets, 


chains, etc. Illustrated, 12 pages, 5x84 inches, 
paper 

The Graham Manufacturing Company, 94 
Point street, Providence, R. I. Circular illus- 
trating and describing pressed steel grinder 
chucks. 

Newman-Andrew Company, 107 West street, 


New 


tool 


York 
steel, 
inches, paper 


Catalog of Toledo high speed steel, 
etc Illustrated, 18 pages, 34xS 

United Engineering and Foundry Company, 
Pittsburg, Penn. Catalog describing high speed 
steam-hydraulic forging Illustrated, 
pages, 74x104 inches 

The Cincinnati 
Cincinnati, Ohio 
electric drills, reamers and grinders 
44 pages, 6x9 inches, paper. 


press 22 
Electrical Tool Company, 
Catalog of Peerless portable 
Illustrated, 


American Tap and Die Company, Greenfield, 
Mass No. 3 of screw plates, taps and 
dies, stocks and tap wrenches, et« Illustrated, 


Catalog 
72 pages, 6x9 inches, paper 

Schaap Flame Utilities Corporation, 344 Cum 
berland Brooklyn, N. Y¥ cle 
scribing Schaap process of autogenous welding 
Illustrated, 10 pages, 6x9 inches. 


street, Catalog 


W. F. & John Barnes Company, Rockford, Ill 
Catalog No. 69, describing upright drills, water 
emery grinder, screw press, gang drills Illus 
trated, 72 pages, 6x9 inches, paper. 

National File and Tool Company, 2110 Alle- 
gheny avenue, Philadelphia, Penn. Catalog 
describing Vixen hand milling tools. Illus- 
trated, 24 pages, 44x7 inches, paper 

Radical Angular Drill and Tool Company, 


Catalog describ, 
Illus- 


119 W. 23d street, New York 
ing Radical angular drilling attachment 
trated, 12 pages, 64x94 inches, paper. 


The Triumph Electric Company, Cincinnati, 
Ohio. Bulletin No. 371, describing adjustable 
speed commutation pole motors for driving ma- 
chine tools, etc. Illustrated, 12 pages, 7x10 
inches 


Coates Clipper Manufacturing Company, Wor- 
cester, Mass. Bulletin No. 22, describing flexible 
shafts, grinding angle drive, polishing 
outfits, chipping hammers, etc. Illustrated, 66 
pages, 6x84 inches, paper. 


heads, 


General Electric Company, Schenectady, N. Y 
Bulletin No. 4675, illustrating and describing 
single-phase motors, Type RI. Bulletin No 
1677, illustrating and describing Sprague-General 
Electric type M control system 

The Heald Machine 
Mass. Catalog describing American drill grindet 
Illustrated, 20 pages, 6x9 inches, paper. Catalog 
describing Heald cylinder grinder and ring and 
surface grinder. Illustrated, 36 pages, 6x9 
inches, paper. 


Want 


Company, Worcester, 





Advertisements 


Rate 25 cents per line for each insertion 
jhout siz words make a line Vo advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue. inswers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 


If not forwarded, they will be destroyed with 
No information given by us re 
any advertiser using bor number. 
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Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents, Only bona-fide ad- 
rortisements inserted under this heading. No 
advertising accepted from any agency, aas- 
sociation or individual charging a fee for 
“registration.” or a commission on wayes of 
successful applicants for situations, 


Miscellaneous Wants 


Caliper catalog free. E. G. Smith, Columbia, Pa. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Iland power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, III. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Machines designed ; automatic special. I’rac- 
tical working drawings. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa. 

Special machinery accurately built. Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mtg. Co., Amsterdam, N. 

l‘irst-rate German house wishes offers for 
vulcanized fiber. Answers to K. U. S424, Ru- 
dolt Mosse, Cologne-on-Rhine, Germany 

Dies designed, a'l kinds, with cost of mak- 
ing: practical working drawings: send sketch 
of model. Box 548, AMERICAN MACHINIS1 

A large English firm of machine-tool im- 
porters having showrocms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds, 
Apply Box 189, AMERICAN MACHINIS1 

Machinists and engineers blueprint chart 
of United States Standard pipes and tapping 
sizes from 4.” to 10” pipe. rice 10 cents 
per copy postpaid. Liberal discounts to shop 
agents. Address Charles Kuderer, Wood- 
lawn, Denn. 

By manufacturer, agents or dealers to 
handle oil cup of improved design: excellent 
cup and can be sold at a_low price; large 
field for the sale of this device among ma- 
chine shops, mills, ete For particulars ad 
dress Box 612, AMERICAN MACHINIS1 

We wish to become the sales agents for a 
few good lines of machinery or construction 
supplies for the territory covered out of 
Minneapolis: will consider nothing but the 
highest grade of goods: warehouse provided 
if desirab'e. Address Box 120, Minneapolis 

Wanted—Heald or Brown & Sharpe cylin 
der grinder in good condition Also a multi 
ple spindle drill or multiple spindle drill head, 
Baush, or a Pratt & Whitney preferred : 
eight to fifteen spindles for drilling “ holes 
in aluminum and capable of 19-inch circle 
State vondition and rame best. price rhe 
Jewel Carriage Company, Cincinnati, Ohio 


Situations Wanted 


Classification indicates’ present address of 
advertiser, nothing clse 
CONNECTICUT 
General foreman or «assistant superinten 
dent, uptodate in modern = shop . methods, 
premium plan and piece work, at present 
employed, would like change. tox = GHD, 
AMERICAN MACHINIS1 
ILLINOIS 
Position wanted by an experienced superin 
tendent, expert in machine work and manu 
facturing; a good organizer resourceful in 
designs and processes for increasing produ: 
tion: location not material. Box 672, Am. Ma 
Practical superintendent and works man 
ager will be at liberty September 15: sue 
cessful organizer, systematizer and manager 
with modern ideas of shop practice and eco 
nomical production; familiar with foundry, 
machine, sheet metal, forge and wood work 
ing Address, “Superintendent,” 910 West 
California street, Urbana, IIL. 
LOUISANA 
Machine tool salesman of recognized abi! 
ity would consider offer as representative in 
good territory, or as purchasing agent for 
large corporation: thorough practical and 
technical knowledge as well as commercia 
Box 661, AMERICAN MACHINIST. 





MASSACHUSETTS 
Chief draftsman and practical designer: 
technical graduate: seven years’ experience 
on steam engines and electrical machinery in 
general; desires permanent position Box 
632, AMERICAN MACHINIST 
MICHILIGAN 





Mechanical engineer, technical graduate, 
energetic, aggressive and systematic, 16 vears’ 
experience as designer, chief draftsman and 
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engineer; conversant with both mechanical 
and structural! work. Desires responsible en 
gineering position with first-class firm. tox 
586, AMERICAN MACHINIST, 
NEW JERSEY 
American, age 30, wishes outside position 
where a mechanical education, integrity and 
ability are essential. Box 662, Am. Macu 
Superintendent or general foreman; good 
organizer and executive mechanically effi 
cient; 15 years foreman, three years super- 
intendent; machine tool and general experi 
ence; best references from present and former 
employers. Box 649, AMERICAN MACHINIST. 
Wanted—-Position, assistant to chief en 


gineer, superintendent, or any position of 
trust; technical graduate, 25: seven years’ 
practical experience, tools, dies, automatic 


rrachinery ; now in responsible position; am 
bition and advancement reasons for desired 
change. Box 650, AMERICAN MACHINIST 
Responsible position wanted by thorough, 
hustling mechanic, with exceptional ability in 
designing and building of any kind of auto 
matic machines, presses, dies and tools for 


the manufacturing of sheet-metal goods: 32 
years of age; A-1 references from the larg 
est firm in this line. Box 668, AM. Macu 


NEW YORK 
Wanted—RBy experienced mechanical drafts 
man, position with well-established, growing 
concern; best references Box 648, Am. MA. 
Mechanical draftsman, - young man, five 
yeurs’ shop and three years’ drawing-room 
experience, desiies position. Box 655, AM. M 
By mechanical engineer and draftsman: 
seven years’ cxperience on automatic machin 
ery, special tools, rolling mill machmery. 
sox 673, AMERICAN MACHINIS1 
Designer of all kinds of special machinery, 
hydraulic machinery: also wide experience in 
developing inventions interview, 
preferably in New York, or the East. Box 
674, AMERICAN MACHINIST. 
Wanted—By a general office man now em- 
ployed by large manufacturing concern em 


reterences : 


ploying some people, position as correspond 
ent, credit man bookkeeper, with reliable 
manufacturet Box G60, AMER. MACHINIST 


Technical graduate, 36, desires position as 
manger, assistant or superintendent fifteen 
years’ experience in shop drafting room ind 
office; capable designer of special tools and 
familiar with best systems of production and 
of cost accounting and factory maintenance 
Box 657, AMERICAN MACHINIS1 


OHIO 


Works manager r gereral superintendent 
invites correspondence from reliable concerns 


wishing to secure the services of a high-class 
executive with a clean-cut record as an ¢ n 
ing powel Address Box 654, Amer. Macu 
Up-to-date mechanical engineer, expert me 
chanic, designer and shop man, with quick 
comprehension, 13 years’ vast experience in 
sheet metal working and automatic machin 
ery, tools, dies fe cheap and rapid prod 
tion, accustomed = te heavy responsibilities, 


Box 665, AMER. MACHINIST. 


WISCONSIN 


Wants position 


Man with 20 years’ experience as superin 


tendent and manace f large machine w is 
is open for an engagement October 1 Appl 
cant is fully qualified to assume entire charge 
of office and works as its official head. Have 
good executive ability good organizer and 
can produce maximum mount of work at 
minimum cost Lox 666, AMER. MACHINIST. 


Hel p Wanted 


Classification indicates present address of 
advertiser, nothing else 





CANADA 
Wanted at once, an expert fitter on wood 
tools to take charge fitting department smal 
progressive shop ist be of good education, 
understand drawings ig and templet work: 
state references ure habits and salary 
wanted Box 669 AMERICAN MACHINIS 
CONNECTICI 


A first-class toolmaker on jig and 
MACHINIST 


Wanted 
fixture work. Box 621, AMER 


DELAWARI 

Two expert all-round machinists and tool 
makers wanted work in a small shop that 
is equipped with the best machinery and tool 
al! new: must have ability and be thorough 
mechanics interested in doing nice work; 
age 30 to 40, married permanent employ 
ment; exceptionally nice shep and lo ! 





good position tol the ht man and there is 
a good future, MACHIN 


Wanted—First-class designer capable of de 
veloping a line of high-grade machine tools: 
excellent opportunity for ’ i man 

good character oaden his reputation and 
better his position ipplicant must have wide 
experience and be able to produce successfu 








machines, that wi'l compete with standard 
machines now on the market; for considera 
tion give full information regarding present 
position, past experience and salary wanted 
ecrrespondence strictly confidential. Box 57 
AMERICAN MACHINIS1 


INDIANA 
Two experienced foremen for machine and 
assembling rooms, manufacturing gasolene 
motors (sive reference, experience and age 





Box 2 AMERICAN MACUINIS1 

Wanted—-Experienced operators for Brown 
& Sharpe automatic and Brown & Sharpe 
hand screw machines; highest wages for « 
petent men Box 656, AMERICAN MACHIN 

MASSACHUSETTS 

Wanted—First-class draftsman 
of Drafting Rooms, General Electric ¢ 
littstield Mass 

Wanted—Well posted mill and machine 
shop supply salesman (iood opportunity 
ambitious man Lil communications strict 
confidential Address The Fairbanks Com 
pany, Boston, Mass 


supery sor 


A firm located near Boston wants immedi 
ately a foreman assemble to take charge I 
six or eight men assembling light recording 


instruments: must have had a large and 


cessful past experience, and must be accurate 
decisive and capable of handling men to get 
results state names of past employers na 
wages expected; good position for the right 
man Box 647, AMERICAN MACHINIS’ 
Wanted—tThoroughly competent young man 
with some mechanical and executive experi 
ence to act as assistant superintendent in a 
small thorough!y equipped progressive i 
tory manufacturing small tools, located in a 
large city in Western New England Owing 
to certain conditions ght man has an un 
usual opportunity f speedy advancement 
In sending application state fully in detail 
all qualifications, for whom you have worked 


present) position salary expected ete Box 
638, AMERICAN MACHIN 


MICHIGAN 


Wanted First-class milling hime na 
lathe hands “lve ue expe ence ind wa 
expected Apply Buick Motor ¢ l n Ml 


Wanted First-class man to take cl ur 





ol mloeri state ture experience nea 
expected. Apply Buick Motor Co., Flint, M 

Wanted Man to take charge | twen 
Jones & I Inson machines I sf n \ ! 
machine thoroughly Weston Mott ¢ iis 
Michigan 

Wanted—First-class ll-r nd i I : 
good wages nd stead ‘ 
petent Apply ft Michigan Ma I \ 

Ip. Ypsilant M 

Wanted—Foreman f hine sho ! 
repatit ! I nt sf | i 
lit teen 1 wen il I sts 
Weston-Mott ¢ l M 

Wanted Ss SI ndle TTT } 
< ‘ t i \l l i ‘) ind ine I 
S d 
Stil st i ! ne x 

SN s , Way il I? 

I t ™ ‘ oo 

Wanted—By a larg 
s f \ i ul rt \ 
ments ot ! . . } 
Simiia mae s \ \ ! 
rumils Vw “ ‘ 
most effective ‘ " 
| m ft ’ es } ’ 
to effective . W ste \ ! 
liberal t ht . t 

\ Box 62 AM Macn 

Wanted—Tw nd ! nis 
hands mere ed nd als rhe et-< 83 
I nye The na I “ i 
VO ind ¢ ad thie uit n 
shop Ilugh Mat ws, Kansas City M 

Wanted—Ex i ‘ 
h ‘ ‘ Ad ss Trent 
( rrentor a. a 

Wanted roo il w 
‘ vhily stand \ l 2 
sy) ! ! \ | . es 
Ing sts s “! eX nee ind sa \ 
exp ] \.] ed I x ovo 
\ . a i s 

YORK 

Me in rt ‘ te } r 
\ ne » If / s g Box Ooo 
\ iN M NIS 

Wanted— Me ! draftsmet Xp need 
i ect t i desigt Lox 
O45, AMERICAN Ma INIS 

Wanted Automat screw ma ' - 
ators. mat wit expe nee on Brown & 
Sin ” (‘le ad | \ } New 
‘ iN Box ¢ \ iw M 

foolmakers wanted s ss men ex 
enced on jigs, fixtures 1 tir izes s 
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small work State age, experience in detail, whether employed at present and by whom. Wanted—A good live agent in every shop 
and wages expected Remington Arms Com Answers will be treated confidentially. Box or factory in the U. S. to sell one of the best 
pany, Ilion, N 645, AMERICAN MACHINIST. known preparations for removing grease and 

A New York company sending an auto OMLO grime from the hands without injury to the 
matic metal stamping machine to England Machi » a lands » T skin. Absolutely guaranteed, An agent can 

: Machinist. 201 Nicholas Bldg., Toledo, O. : i . oi a ‘ 

wants to Inake arrangements with a mechanic smeiley . mike from $5.00 to $25.00 over and above 
to operate it in return for passage over and Machinists—Lathe, boring mill and vise his regular salary. This is no fake. Write 
week's engagement there at good wages. Box Hands, thoroughly experienced. Address The for free sample and agents’ terms. The Klen- 
664. AMERICAN MACHINIS1 Bullock Electric Mfg. Co., East Norwood, O.  zela Co., Erie, Va. 

Wanted—By technical school in Greater Several first-class draftsmen with experi- RHODE ISLAND 
New York, for evening work, instructors in  @@ce on erane and ~ 1 ee work ; state Foreman for bolt forging department of nut 
mechanical drawing and machine design; ex- 22% er ere Ne salary expected. OX and belt manufactory ; must have had experi- 
perience and ability to direct and interest 0%) ‘AMERICAN MACHINIST. ence with Burdict headers and be familiar 
men, necessary In answering. state age and Wanted—Experienced foreman for milling with the making of special bolts of all kinds; 
experience Address “M. C. M.,”° AM. Macu. machine and gear-cutting department in shop give references, age and salary expected. Box 

é ; manufacturing achine s: re stating 646, AMER u 2 NIST. 

Lathe, planer and boring mill hands wanted on pent er a ere see Sas — 646, AMERICA LACHINIS! 

for day and night shift; no labor troubles, pee ges ccoatemtirnian yeni AGCress WISCONSIN 
rf ) ° 4 mit. ai. : - ° ‘ . . 

increasing force; applicants must state wages 4g : : 5 ‘ Wanted—Goed mechanical designers and 
desired, past experience, if employed at pres Draftsman for high-grade machine-tool = getail draftsmen for machinery manufacturer 
ent, and the names of past employers, to re work: advanced position: large factory ; ap- located in Wisconsin. Box 564, AMER. Macn. 
ceive further consideration Application con plicant must be thoroughly capable in origi 
sidered confidentially Apply Ingersoll-Rand nal designing; reply fully, giving experience FOREIGN 
(o., Painted Post, N. ¥ inh detail and state age and education. Box Wanted by European machine-tool agency: 

Wanted—High-class factory superintendent 670, AMERICAN MACHINIST, German speaking mechanic, not over 30, un 
to take charge of plant employing 750 hands; Machinists—-We are increasing our output, married, familiar with American machine 
eight acres of floor space, TS00)> machines; and invite application from machinists with tool practice, to go abroad for starting up 
plant includes machine shop and tool room experience on lathes, turret lathes, boring machines and demonstrating their efficiency 
for manufacturing all tools and machinery mills, milling machines, screw machines, ete. also Ilungarian with good education and 
im use none but first-class men need apply; State full experience and wages, Foos Gas shop experience, familiar with conditions in 
one with technical education preferred ,ox Engine Co., Springtield, Ohio. Ilungary as traveling salesman, Box 652, 
; . , , ‘ . : P AMERICAN MACHINIST. 
640, AMER AN MACHINIST Supervisor of labor for factory employing " : 

Wanted—First-class | machinists and tool ei) men, Line, machine tools. Must be spec- 
makers; open shop, nine hours per day, six ially qualified to handle all matters pertain- 
days per week: all new modern tools; - ing to the employment and efficiency of labor. 
labor troubles: plenty of work on hand ; State age and education and give full particu- F | 
clean, healthful, up-to-date city which to lars regarding experience, especially during or a e 
a. age ge se workmen the last five years. Box 671, AMER. Macu. 
can demonstrate thelr ability to be rated as *. = ’ . . pigs 
first-class machinists Apply stating experi Rtg ne ; — yoo oe = = machine For Sale, second-hand. one 12x24 LIlarris 
ence, references and wages required. Box lop em] ons ~~ — ny oe ee Corliss engine and one 30-horsepower James 
629, AMERICAN MACHINIS1 the ‘i MN ~ ts oe : ati mac reo | ae Ist Leffel & Co. high-speed engine; both in prime 

“ me CLASS, SVstenl: a energe ¢ ane a 7 ii P P ; . ; 

, . aiaiaad ee ee ae : * condition, and may be seen in operation: de 

Wanted—A_ thoroughly practical and ener- thorough executive; state past experience and livery December 1. Box 645 oo Macu 
xetic mechanic to take a position as rate present position; no inquiries will be made ie . eo . ney 4g ; 
fixer on premium work in the shop, builting of present employer unless authorized by ap Patent For Sale of recent date on an auto- 
high speed engines; must e familiar with plicant Address Box 601, AMER. Macu. matic screw machine equipped with patented 
jigging work and fixiure nust have fai PENNSYLVAN self-opening adjustabl die head; especially 
education, good at figures and systematic: ee PI ANTA ntdapted for making screws and small parts 
must be able to go into machine shop and Machinists wanted Lathe, boring mil! and for electrical and typewriter work: machine 
make demonstrations. Apply stating age, na flor hands, air compressor work. The B'nai can be seen in operation at L. & M. Wollstein, 
tionality and previous experience also dell Machinery Co., Bradford, Da. 16 John street, New York. 
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The Aeroplanes at Rheims and Their Records 


1300 Flights, No Accidents; 11 Machines in Air at Once; Motors Were 
Reliable, Stability Has Been Attained, Flights Made in High Wind 


BY AUGUSTUS root * 





Another landmark has been set up in’ and two biplanes The record for 10 take th e and distance of the 
aéroplane development, the forces crystal- kilometers is held by Blériot with a mono- testants and to police the grounds. Over 
lizing aéroplane design have _ been _ plane, for 20 and 30 kilometers by Curtiss 200,000 paid admissions were taken at th 
strengthened, important lessons have been’ with a biplane, for distances up to 150 entrances and it is estimated that 100,000 
taught and new records set up by the re- kilometers by Latham with a monoplane, persons were outside the gates Chis 
cent aviation contests at Rheims, France. and for distances from 160 to 180 kilo gives an idea of the intense enthusiasm 
To Americans it is a source of gratifica- meters by Farman with a biplane Thus that prevails in France today in regard 
tion that the international cup was won the honors for the two types are even to aviation, and hints at what we may ex 
by the only American contestant, Glenn indeed perience here after the American peop! 
H. Curtiss, and thereby the contests of Referring to the illustrations, Figs. 1 and = ar 1 ised 
next vear are to be held on American soil. 2 are of interest, as showing several ma \ unique method of designating the 

Some of the more important features. chines in flight at once The upper one’ contest and the contestant making his trial 
of the trials are: A total of 1300 flights in Fig. 1 is Blériot’s monoplane; the tw lso for advising contestants at distant 
and no accidents; the never before seen lower are Farman _ biplanes In Fig. part f 1 lation ground, and trans 











FIG. I. AFROPLANES IN FLIGHT AT RHEIMS 
spectacle of eleven aeroplanes in the air 2 the left-hand machine is the Curtiss bi- mitting various orders from the com 
at once; the passing of aéroplanes at dif- plane and the right-hand a Voisin ma- mittee, was used. It resembled the sys 
ferent ievels in the air, demonstrating that chine tem of signaling employed in manceuvering 
rules for the aérial highways are now a squadron of battleships. A tall mast, 
needed ; setting up of new long-distance and Recorps Mape at Reims with vard arms, see Fig. 3, was erected 
long-period flight records; flight in a high he records for both time and distances it the official enclosure, from which were 
wind, showing that the aéroplane is not of made at Rheims are shown in Table 1, suspended signal forms of different sl Pp 
necessity a fair-weather machine; proof compiled by George F. Campbell Wo nd « rs \t the top were displ 
that stability has been attained and re- They are worthy of study, both for the pennants whi told whether flight was 
liable motors developed, No light was © speeds attained, 47 miles per hour as a_ probable, impossib! that flights wer 
thrown, however, on the relative merits of maximum, and the distance. over 118 miles. in progress. Below were the two-colored 
monoplane and biplane, for of the four ignals showing which contest was 

iccessful machines, two are monoplanes ARRANGEMENT OF SIGNALS progres Eacl ntestant was allotted 
Elaborate preparations were made to mbet by a combination of tw 


*Secretary Aero Club of America 
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signals hoisted to the yard Distinct 


used in. order 
still air 


the 


geometrical torms were 
that they 
Lhe 


Prix 
the 


in 
that 


might be seen 


illustration shows Grand 
de |: 


machine 


i ( hampagne of $10,000, offered 


¢ 


the greates 


No 


that covers 


to 


distance, is being contested tor by ?. 
























Comte de Lambert, in a Wright biplane 
No. 5, Jean Gobron, in a Voisin biplane 
No. 32, Georges Cockburn, in a larman 
biplane, and No. 17, de Rue (Captain 
Ferber) in Voisin biplane 
LHE SUCCESSFUL AERO! NES 
lurning to Lablk ind 21t will be noted 
that the ! successful machines Are 
Blériot’s, Curtiss’, Latham’s and larman’s 
Of these the AMERICAN Macuinistr has 
iliustrated and described two of Bleriot’s 
machines recently, beginning on page 383 
There it was characterized as a very fast 
machine, feature that is now nply 
dlemonstrated hi rHE SIGNALING MOST USED AT RHEIMS 
Curtis bapdann ! Imost rent 
with the ! ! ( \eronautt hilo Pine \éroplane and 
Sacis ry ; AMERICAN M wlers Miles H iM = Aviator Date Motor 
HINI ev) mage 49g of the pre Blériot XII 
10 6 214 7 Blériot August 28, 1909 monoplane 
nt \N plant By E. N. V 
H. Curtiss bi 
I i] ; ; ) - 
! , ie. ! om t "0 2 428 l 7 Curtiss August 20, 1909 { plane 
nd propell mult especially for aer Curtiss 
H. Curtiss bi 
plane { urtis N ‘ used Wi t 0 Is 641 23 20 Curtiss August 240, 1909 } plane 
Rheim { Curtiss 
: te Antoinette . * 
This mot Mati rtw Mi 10) 24.8 ; 40) Latham August 26, 1909 VIE mono- {xen to 11th lap| Elé¢ 
; ; plane Toe 
Curt ‘ Vp 1 CV lMnde ieroplane Antoinette ent 
notor = ots) ; , A) 1 O69 2 2 Latham August 26, 1909 Sth to12th lap| *a¢e 
. L . Ss placed 60 7. 282 pi 23 Latham August 26, 1909 Sth to 13th lap} se@F 
n angle like ter \ Phe evlinde 70 13 496 1 OO O04 Latham August 26, 1909 Sthtol4th flap}; S2é 
; SO 19. 710 1 O98 O05 Latham August 26, 1909 {thtolith lap} est 
ire 4X4.5 inches, wate cooled by Lore a0) >. 924 1 17 2 Latham August 26, 1909 Hthtol2thlap| cue 
, . : : 100 62.138 1 26 41 Latham August 26, 1909 sd to 12th lap | —c 
1 tl d ri Oo i] : - 26, : 2 ih 
pulp, W I bricatiot thie 110 6S 352 1 35 29 Latham August 26, 1909 ith to 14th lap Fos 
Howine throug! hollow cam. shaft 120 74.566 1 44 IS3 Latham August 26, 1909 3d to 14th lap| #=y, 
: ; ; 130 SO. 7SO0 l ms AT! Latham August 26, 1909 2d to 14th lap} =. 
the bearings and returning reservol 140 86.494 2 08 10 Latham August 26, 1909 first 14 laps _o> 
hel | ] \ , oo) 93 207 2 16 OY Latham August 26, 1909 - 
low the cranl \n auxiliary o1 " > 
arian bl 
pump is provid he worked by the 160 o4 421 2 43 7) Farman August 27, 1909 plane 
j } C.norne 
foot to supply additional oil whe neces 170 105. 635 2 4 04 Farman August 27, 1909 
, ; ISO 111. 84S > OF 36 Farman August 27, 1909 
at) 190) 118.062 3 15 Farman August 27 1909 
lhe Civile ck V¢ Ops abe iit a a) or s¢ unofficial 
power and weighs bout 200 po nds it ewe + Sea FeO 
e ; rABLE 1 AEROPLANE RECORDS FOR DISTANCE MADE AT RHEIMS, AUGUST 
is provided with a 13 gallon fuel tank 26 TO 20, 1909, OVER A RECTANGULAR COURSE OF 10 KILOMETERS 
. ge” 2s nh , 
and carries 3 gallons of lubricating oil (6.21 MILES) PER LAI 
saan 3 
. O <b 





FIG. 2 


AEROPLANES IN 


FLIGHT AT 


RHEIMS 
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THe FARMAN BIPLANES 


However, | will present the Farman 


machine in some detail as it presents an 
interesting and va ble development in 
design 

Mr. Farman bought the second biplane 
that the Voisin Brothers mad see Fig 


5. and in Septen 


l 


ver, 1907, he mad short 


ight i 2%. 40. 50. 100 and 120 meters, 
nd in October he ew 770 meters in a 
straight line On January 13, 1908, he 


won the Grand Prix d Aviation, a prize 


ot 50,000 trancs ofttered bv Messrs 








Deutsel nd Archdeacon for the rst 
fight of a kilometer made 1 i complete 
circle Thi histor theht was made it 
Issv-les-Mouline; near Paris At the 
ame pl ce on ] { 10s. Mii Farmat 
won thre \rmengaur prize of 20,000 tram 
vl “\ ! ed tor the rst flight 

1 tion He Cl ne¢ 

‘ , ‘ ‘ “ nd 











( fie mad I 
‘ uv ! Ll ons t 
Pi Hk ENGINE O| HE (CURTISS HIN} Hi ‘ ; ON from the milit 
( ( | ! nding in the 
Ix wee t 20 mules 
AVERAGE SPEED PEK Hows 
There \“ Ter 
ite passing ; 
Date Dire Aviato In Kilometers Miles and Yards 
—— ue 1 I the 
August 2S, 1904 (,reatest speed Blérrot 76 G56 7 1442 
August 29, 1909 ; hour Curtiss (6.775 ty 1244 
August 26, 1909 § hour Lathan 71.287 M4 22 
Sth to llth lap 
August 26, 1909 1 hou Sth to 14th lap Hu “22 i 7s nm t 
August 26, 1904 2 hours first 14 laps 6S 200 12 HO6 : 
August 27, 1909 >; hours Farman »s 1 th) Hoy \ ‘ ( p ] eres vhicn has 
; : ¢ 2 mont] if 


rABLE 2 AEROPLANE RECORDS FOR TIME MADE AT RITEIMS, AUGUST 26 TO most terest to compare the ma 
oo 1900, OVER A RECTANGULAR COURSE OF 10 KILOMETERS .. . _— , lat Rhen writ 
(6.21 MILES) PER LAP ' ' 





\ 1 +e eT th 
I rh | machi 

Ihe propeller develops a thrust of 280 square feet. The balancing planes at the built by the Voisin Brothers, was of 
pounds and is built up of wood, laminated side have also bee made t mform to lular construction nd consisted of tw 
I he whok machine loaded welrglis tiie curve where bore thy \ were sumple rr s slip jy sed wit! vertical surfaces 
neighborhood of 700 pounds Hat planes eacl stole i tt} vil The idvantage 
\ shght change has been made in the lhe Latham 1 ine is of the mono this struction were demonstrated 
urvature of the planes to gi increased plane® type nm] presents many interesting Hlargrave in 18ss and have been since 
speed in the all and i inches has been teatures o1 desig whicl ‘ lack or space mcorporates 1! tive tare ~ Hargrave or 
taken off from each side of the main prevents me from illustrating and discus wox kit | ew thi 1 front cor 
planes, le: ving thre total area about 225 sing here 1? consisting of ] ri ntal pl re vr 
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te ing in the vertical plane 

cal rudder within the 

the rear of the machin Wheels 
fitted under the main planes for 


ind wor 


i rie 
eet) W 
epth 
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f +} 


id landing 


and were art 


shock ot 


1 } 
Ke » the 
t 1} il 


il was also provided with 
to keep it from touch 
[he tot rface was 52 
SOO square feet ) ind the 
fly 530 kilograms (1168 p 
cw “ made of ste 
den ribs ered with rubb 
in planes were Io met 
met 0.560 
Ch rract wi rche 
Wher macl , 


inged 


ind a verti- 
box-shaped tail in 
wert 
starting 
with 
landing 
small 

the 


THE SECOND FARMAN MACHINE 
grees, according to the speed, whicl 
ranged from 14 meters (45.9 feet) to 17 


meters (55.8 feet) per second 
The st 
feet) apart, and they were set to 
slight dihedral 
Chi 


irfaces were 1.5 meters 


form ; 


ingle of about 


eight-cylinder 


\ntoinette, of 50 horse 


power, weighing 80 


Is) Chis motor 


kilograms 
was arranged to al- 


w the cooling water to boil away, which 


mited the time that it could run 
propeller had a steel frame cov- 
minum sheeting 2.3 meters 
7 teet) in diameter, 1.4 meters (4.6 
l It was mounted directly on 
ft an ide 1050 revolu- 


(4.92 
140 degrees. 
pilot's seat was in the center of the 


machine in front of the engine, which was 


( 170 





1 Steering was accomplished by means of 
a wheel in front of the pilot which could 
be turned to steer to the right or left in a 
herizontal plane, and pushed out or pulled 
1 back to steer down or up respectivels 
lhe wheel was connected to the 
rudder in the rear by wires, 
the shaft 
was connected by 


vertic: 
and the ex 
tension of fixed 
a rod to the front hori 
yontal control, which caused the machin 
to rise 


that 


to which it is 


wr descend according 


s the angk 

it made with the line of direction al 

lowed the wind to strike its upper 
wer surfac 


IF-ARMAN'S SECOND MACHINI 
Later in the month of March, of this 
ear, Mr. Farman worked out many of 
5 OW deas, and built what is know 
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Chis 
chine shows many material advances, see 
The 
have been reduced in area 
horizontal rudder the 
rudder have been placed farther from the 
center of gravity and the rear rudder has 
As a their ef 


ficiency for small variations of angle has 


as the Farman machine new ma 


sustaining surfaces 


The 


rear 


Figs. 6 and 7. 
forward 


and vertical 


been made double. result 


been increased. The machine has two 
superposed surfaces of 10 meters (32.8 
feet) in width and 2 meters (6.56 feet) 


in depth and the upper surface 2 meters 
(6.56 feet) above the lower 
are 
cloth 
The tail is 6 meters 


The planes 


covered with Continental rubber 


(19.08 feet) in the 
rear, which gives great stability. It is of 


cellular construction and consists of two 


planes each 2 meters (6.56 feet) square 


In front of the main supporting planes is 


a small monoplane which acts as a hori 


zontal rudder 4 meters feet) wide 


(13.12 


controlled by a lever. Hinged to the rear 


of the surfaces and at their outer 


main 


corners are the stabilizing planes, two 
on the upper, and two on the lower of 
the right and left sides, respectively 
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il plane is done by the teet ot 
iator, while the front contre ind tl 


level lhe old 


wheels: while the new machine has for 


nachine had only tw 


vheels and skids Lis By these vdditior 
\Ir. Farman ha ught to secure great: 
nfort, safety and promptit 





Special Three-Head Reaming and 


Tapping Machine 
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weighing T 65 pound 
( rs 5 4 Kl 
1! 
hig ) i \ 12 
Ill 1ut v \| I ra ] 
thieht t 118 mil 
Notable among the departures incorp 
ted in the new machine by Mr. larmat 
Phe addition of atleror rowing ti 
and the changing of 11 method ot steer 
ng trom a wheel to pivoted lever, cay 
c¢ of movement in all direction n th 
Voisin machine he moved the 
idder by the steering whee It 
¢ later machine the steering im the hor 


wing tips are operated by the pivoted 
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pera two ds when machiming 
Is and the handwheecls, cluteh levers 
pull-pin levers and motor controllers to 


ll operations are located convemiently tor 


ich mantoulation when i one positiot 
Wh Is are machined, a second man 1s 
ecessary for quick work, and the operat 
Y mechantiss for the third head ts 
lon ted ACE rcinely here Is Tol eacn 
head ia hors power, ariable speed 
motor, or three motors m all bhis om 
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The Development of Oxy-Acety- 
lene Welding* 





By Henry Cavi 


assume that the 


\s | 


members of this association are only mite! 


majority Ot the 


ested in autogenous welding by means ot 


he oxy-acetvlene torch from the bearing 


has on the future development of the 


use of acetylene, | will confine myself to 


viving such information as will enable 


ide a of these 


take up, 


them to frorma eZ od 


poss! 


bilities | will, therefore, first, 


the development during the past year, and 


then describe some of the great varicty 


of work that has been carried out recently 
taken 


the principal development has 


place in the welding of nonferrous metals, 


it being now possible to weld all alloys of 


copper. What can be accomplished in this 
direction is well illustrated by ligs. I, 2 


and 3 


In Fig. 1 is shown a bronze pinion 5 


tooth .1 


been cracked through on each 


inches in diameter, the having 


side by the 


back 


driving kev and satisfactorily welded 
in place 


By liv 2 15 shown a bri RPA’ pr pellet 


the hole in the hub being machined too 


large tor the shaft [his was filled up 


solid to be machined out again 


In lig 2; 1S seen i larg cast-brass 


chamber, weighing 4500 pounds 


This was defective and was saved bv weld 


before the annual 
Acetviene 


*Paper read 
of the Internationa 
New York 


convention 
Association in 
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ing [he saving in a case ot s kind ts 
very large 
lhe develop nt of the welding of alu 


minum has } 
past year, cracked and 


beme welded up 


( astings 


and | 


if Irance in this work, wl 
surprising, as they had such 
ol 11S 1) x peri ‘ Vill th 
have been so tertile u 


understand that we are 


nsiderabl. 


witl 


broken 


luring the 


aluminum 
certainty 
away ahead 
ch is rathet 
a long start 
i< torch and 


ts deve lopment 

















FIG. 5 ss ON STEEI ASTIN 
lhe extent vhi velding can 
carried out I luminum 1s well illus 
trated in fig there being 7 feet f 
welding in. tl three iluminun ises 
shown In on ise the bearing was sé 
badly broken up new prece Was ist ars 
welded in plac he results being entirel 

satistactory \lagnalium, how: . £ 


~ ! 

i I Xa i satistactory 
velds cannot bh ied out it 

Sucl 1] . ( mictal which 

ming mto extensive use, can b veld 
satistactoril 

\ better knowledge has, ot course, beet 
wbtained of the action of all metals under 
this proces rhe maditions that give 
strong I we ik velds have beet clearly 
detined, il dl mucl knowledg« has been 
gained as to the best methods of carrying 


out the work so that the results are mucl 


more certam [here are, of course, cet 


tain limitations to the practical use of this 


process, and these are better understood 
with the result that by making less fail 
ures, more contidence is given to thos 
having only a slight knowledge of it. Pos 


itest good that could come 


sibly the ure; 
would be a 
different 


to the industry unanimous 


} 


openness between the companies 


handling the apparatus as to the methods 
ft handling work and developments im 
the uses tor tl ppat itus 

lhe use of thts form of welding in con 


mechanical means tof feed 


ection wutl 


ing the work under the torch 1s being de 
veloped extensively, and in this way man 
ufacturing cat iY carnied ut much 
heaper and the results are much neater 
nal re satisfactory than handwork I 
fact, work can accomplished with the 
t mder thes nditions that woul 
: — ar | 

LN lding pulp Nts il 
pray r "! ecessityv Wl uptodat: 
< 1s ! | rhe yrrocess Can 

! ed nul ture there i! 
ilwavs rror \ kmanship t t can be 
Ing s eftect d Ré 
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pairs to the plant can also be carried out, 
often considerably reducing the length of 
time of a shutdown due to a breakage. 

[he that 
recting errors in 
illustrated in 
inch gate-valve body made from a steel 
up, 


saving can be made by cor 


workmanship is_ well 


Fig. 5, which shows a Io- 


casting which, after being machined 
was found to be short of a 
to the steel foundry failing to make use 
of the loose piece on the pattern provided 
A steel forging, shown 


form as 


boss, Owing 


for this purpose. 
at B, Fig. 5, was made so as to 
large a part of the boss as possible. 

The flame of the oxy-acetylene torch 1s 
very small; the tip used for this purpose 
giving a welding flame that is only about 
%4 inch long and % inch in diameter. It 
is, therefore, that flame 
should come in contact with every drop of 
metal welded, it not being possible to make 


necessary the 


Thus it was necessary to 
V-shaped, so that 


placed 


a lap weld. 
make forging B 
it would form a 
against the wall of the 
the flame to reach to the 


the 
groove when 
casting to allow 
center. It was 
first of all necessary to cut off a lug cor 
responding to one shown at C with the 
This lug was put on the 


the 


cutting torch 


pattern for the purpose of locating 


[he forg 


and the 


loose piece which is shown at D 
ing held in 
torch applied, metal being added from a 


was then position 


steel wire to fill up the groove and build 


up the required shape. The boss was then 
faced up and showed good, sound metal 

It can be readily realized from this job 
what a boon this equipment proves to the 


machine shop, as everyone knows the un 
ertainty of obtaining sound steel castings, 
defects 


with = the 


and all these can be satisfactorily 


taken 


torch 


care of oxy-acetylen 


Another use for the that is 
likely to develop in the near future is rail 
illustrated 


equipment 


bonding, samples of which are 
in Fig. 6; E 


on a piece of structural steel to represent 


being a ribbon bond welded 














a bond made from twisted 


which has been driven 


, 
one end ot 


ff, leaving a portion of the metal, as can 


seen, still adhering to the steel. It was 
this metal with a 


attempted to remove 


hisel, 


without taking a chip 


but this was found impossible 


f the steel along 
doubt the 
and lastirfg qualities of 


with it, so there is no about 
high conductivity 


the joint 
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In applying these bonds it is not neces 
sary to clean the surface as copper ab- 
oxygen, and thus 
This is proven 


sorbs 4 per cent. of 
acts as a reducing agent. 
by the fact that when the surface of the 
steel is heated and copper melted on to it, 
the copper instantaneously flows over and 
coats the whole of the surface that is hot 
enough 

This process of bonding is covered by 


But 


notwithstanding this, the whole bond can 


patents, and a royalty is required. 


be applied as cheaply or cheaper than any 
other kind, due to the fact that scrap 
wire can be used for the bond instead of 
purchasing new, material. The life of the 
bond, howevef, is infinitely longer. 

It is, of course, possible to weld up the 
rails solid if this is The 
method is to weld the head and flanges, 
leaving open the web which is the neutral 
section and does not matertally affect the 
strength as far as resistance to bending is 
concerned, though if desired this web can 
be also welded. All thaf‘ws required for 
either bonding or welding‘is an equipment 
The operation 


desired. best 


using dissolved acetylene. 
would not then interfere with the continu 
ous traffic over the rails providing it was 
not too frequent 

Considerable doubt has been expressed 
strength of welds made by 
but 
that 
of the original 


regarding the 


this process, though extensive tests 
a very large percentage 
the 
can be obtained, this is of very little actual 
the 


are in 


have shown 


strength of material 
large proportion of 
the 
other places where metal can 


moment, as a 


welds made at present time 
corners or 
be built up to twice the original section 
if desired, thus insuring ample strength 
under all conditions 

At the 
of dollars 
thrown on the scrap heap annually that 
this You 
therefore see that there is ample scope for 


the this 


present time there are millions 


worth of metal parts being 


could be saved by process 


future development ‘of use of 
acetylene 


Th this 


trom photographs of work carried out by 


cuts shown with address are 


he Autogenous Welding Equipment Com- 
pany, Springfield, Mass., and the Davis 


New York City 


I] Comp: nv, 





Dividers to Find the Side of an 


Octagon Inscribed in a Square 


—_———_ 


By G. Lisu 


had the privilege of 
going over the kit of tools belonging to 
David Scott, the well known builder of 
Shetland boats, in the employment of 
Messrs. Hay & Co., at Scalloway, Shet- 
Scotland. Among other tools he 
showed me the compasses or dividers of 
which I submit a diagrammatic repre- 
It appears that the best meth- 
od of securing 


Sometime ago | 


land, 


sentation 
a boat mast of approved 


September 23, 1909 


taper and exact alinement is first of all 
to make a log square throughout its entire 
length. This block is then made octagonal 
in cross-section, and thereafter the octago- 
nal edges are cut away until the block 
is made round. The object of the dividers 
is to find the sides of the octagon after 
the block has been squared. 

The graphical construction for finding 
the the legs of the 


relative lengths of 
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REPRESENTATION OF DIVIDERS 

THE LENGTH OF AN OCTA 

CAN BE INSCRIBED IN A 
SQUARE 


DIAGRAM MATIC 
FOR FINDING 
GON THAT 


Take a line EK 


I2 inches in length, and construct 


dividers is very simple. 
of, say, 
the square, circle, octagon and other lines 
as shown in the diagram. Then from the 
center F, one of the corners of the octa 
radius the length it i 
the leg of the 
dividers, inches, describe an arc 
cutting the center line AO and D; join FD 
and HD and produce them. Draw EA 
and KA parallel to FD and HD; A, B, C 
and D are the points for the joints of the 
dividers and the distances AB, BD, DC 
and CA are all equal. 

My friend Scott explained that he got 
the tool from a Norwegian but had never 
heard of such another and I have been un- 
able to find any reference to such a tool 


gon, and with the 


desired to make lower 


say, 0 





oe] 


all 
tire 
nal 
iZO- 
ock 
lers 
fter 


ing 
the 
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erivation of Empirical Formulas 


Comparatively Easy for Straight Lines, More Difficult for Curves. 
Essential to Start with a Suitable Equation and Not Force a Fit 





BY PROF. 


In a series of articles which I con- 
tributed to the AMERICAN MACcHINIsT last 
year I discussed some of the methods used 
in plotting curves and charts from given 
equations. The present article will be de- 
voted to the reverse process; namely, the 
derivation of equations to fit a given set 
of empirical data when these data are 
plotted in the form of a curve or chart 

The subject is one which is full of diff- 
ulties, and so far as I know, no sys 
tematic general method has ever been de 
vised which will give the correct form of 
equation to be used. The discovery of the 
equation’s form is to a large extent a 
matter of intuition which can only be ac 
quired by long experience. Some persons 
seem to be peculiarly gifted in the ability 
to pick out the proper kind of equation for 
use in compensating a particular set of 
observations, but for the rank and file of 
the men engaged on experimental work 
this is, and probably always must be, a 
matter of pure guesswork, which must be 
verified by cut-and-try methods 

In getting an algebraic expression to 
show the relations between the com 
ponents of a given set of data there may 
be two entirely distinct objects in view, 
one being to determine the physical law 
controlling the results and the other to get 
t mathematical expression, which may or 
may not have a physical basis, but which 
will enable us to calculate in a more or 
less accurate manner other results of a 
nature similar to those of the observations 

lo attain the first result it will generally 
be necessary to have as a starter some sort 
of an hypothesis as to the physical rela 
tions of the data in question, although in 


a few isolated cases it has been possible 
arrive at hitherto unknown laws | 1 

fortuitous treatment of the observati 

In such a case as this, questions as to the 

ntricacy or convenience of the formula 


use are considered subordinate to 

ctness of form 

In the second case, where we want an 
xpression which will enable us to calcu 
late results of the same general character 
s the observations, form will generally 
be sacrificed to convenience of handling 
nd no pretens¢ will be made that the de 
rived formula conforms to any physical 
law This condition is one very com- 
monly met with in engineering practice, 
and will be the one with which this article 
is chiefly concerned. 

It has been a common matter of com- 
plaint among the so-called “practical” men 


*Director of department of drawing and 
machine design, Rose Polytechnic Institute 


JOHN  B. 


that the “theorists” who are responsible 
for the formulas are very prone to un- 
necessary complication, and that the for- 
mulas they offer are in many cases no 
more exact than others of a much simpler 
type. It cannot be denied that there is 
some justification for these charges, due, 
perhaps, to a popular impression that a 
complicated formula presupposes brain 
work of a high order for its production. 
hat this is not necessarily true needs 
no special proof, but, on the other hand, 
we should be carefully on our guard lest 
we be led by a desire for simplicity into 
devising mere rules of thumb, applicable, 
perhaps, to the very special conditions in 
which they originated, but nowhere else 
\s an example of this, take the numerous 
formulas which have been proposed in the 


past for the strength of gear teeth; for 
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Fi¢ I CHART SHOWING RELATION BETWEEN 


MOVING BELT SURFACE AND HORSEPOWER 
OF CORLISS ENGINES. EQUATION OF 
MIDDLE LINE IS 

la 1000 
PIVINY \ ] 
es differ fron er | 

undred per ce 

\ few words of { av be 

I t the 1 t ft revel ¢ ead 
from expecting too much of the processes 
described. Except in some of the simplest 
ases where the line connecting the plotted 
data is straight, it will generally be pos 
sible to fit number of very different 


forms of equation to the same curve, none 
of them exactly, but all agreeing with the 
original about equally well. Interpolation 
on any of these curves will usually give 
results within the desired degree of accur 
acy. The greatest caution, however, 
should be observed in exterpolation, or 
the use of the equation outside of the 
limits of the observations 

If the form of the equation is known at 


rPEvvLe* 


the start to be correct and the observa 
tions are merely used to determine the 
constants, exterpolation will generally be 
safe. If, on the contrary, the form of the 
equation has been guessed at, exterpola 
tion is hazardous in the extreme, and if 
an attempt is made to use the formula 
much outside of the range of the obser 
vations on which it is based serious errors 
may be committed 

The whole subject is full of pitfalls 
against which one must constantly be on 
guard 

About the only process for getting em 
pirical equations which is discussed in the 
text books is that known as the method of 
least squares. It will yield satisfactory re- 
sults where a good equation has been 
chosen at the start, but it is tedious and 
laborious in the extreme even under the 
most favorable circumstances, while for 
certain forms of equation the difficulties 
of the method are so great that it can 
hardly be considered as practicable. On 
this account, and because it can be found 
fully described in the ordinary text books, 
I shall not touch upon it here, but confine 
myself to a number of graphical or semi 
graphical methods with which I am ac 
quainted. Some of these at least are but 
little known. Nevertheless there are some 
very decided advantages in their use, as | 


hope to show late 


FINDING THE EQUATION FOR A STRAIGHT 
LINE 
lo begin with, let us take a very simple 


se where the relation between the vari 


ables in the equation is linear; that 1s 
where the plotted results fall upon a 
t re ling Che lite ture yf engineer 

tal ( xampl f thi 


tal f Bulle N 252 

f l vel Wis entitled 
( p P Stea } on 1) 
gn,” by O. N » % of 
bulletin is reprod 1 in Fig 

rit¢ ] ad 7 \\ bi ) \ ‘ e 
dicated rsepowt S e fe f 
helt curt ' ( ly . 
gines 

The necessary i ot @ thi lia 
gram were obtained from a number of en 
gine builders The rim speed of the belt 


pulley as given by them was multiplied by 
the width of the belt and the result was 
used as an ordinate, while the horsepower 
of the engine was taken as the abscissa 
\ point was thus charted for each engine, 
as shown in Fig. 1 

In this case, as in many others which 
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occur in practice, the chart looks as if a without departing from standard prac value of C as 55/00, or 0.092, lor the meat 


charge of bird shot had been fired at it, tice, Mr. Trooien draws two lines to in and o.104 and 0.081 as the maximum and 


and it is manifestly impossible to find a clude the extreme cases and derives the minimum values 





line which shall even approximately pass onstants for them in the same manner 
through all of the points s before Since all the lines meet at the FINDING THE EQUATION OF A CURVE 
lf we have any reason to suppose that same point on the axis, the value for Next let us consider the case where the 
a rational formula connecting the belt sur- is 1000 in each case, while a varies from line connecting the observations is curved 
face and horsepower would be of a simple 1 maximum of 35 to a minimum of 18.2 Ilere we have no ready-made equation as 
| ( | T\ ( | Ww ¢ h ( to do tS tO araw l¢ ai j \ ¢ Ou ) “ Ss . ' ] 
linea pe, all we hay lraw The quantity laid out on the X-axi with the straight line, requiring merely 
1 straight = line which will) comeide as does not have to be of the first power, as the discovery fa couple of constants 
th S of ; ‘ 
early as possibie with the “axis” of th in the case just discussed, and may even fhe general form of the equation must 
~ i < « 
group of points and take its equation as be itself a product of several variables be guessed at if the physical law is un 
the best represent; on we ( vu or Im ene case ‘ rT tt ( - ° E 4 ° 
Y epresentati \ in get f In such a case we must lay off not x it known and here we encounter one of the 
the « 1 tl case of orsepo\ p na ¢ A 1 -— ‘ . 
; seit, Dut 2 i , etc., as the case may ereates ( ‘ulties connectec wil t 
he data. In the case of horsepower and If. but x. et t] may greatest difficu | th th 


helt ~ . ( t s Oo P ~~ » t} t - . . . 
elt surface it is generally assumed that pe, or xz if it is a product subject and one for which it is practicall 
there 1s a rough proportionality between impossible to offer much real help 
them; hence a straight line is used here \NOTHER ILLUSTRATION OF FINDING THI The appearance of the curve may © 
The points in Fig. 1 show two fairlv dis Tal " S aa: . ; 

yg ) » fairl; d KOUATION FOR A STRAIGHT LINE may not afford a clue and in this connec 
inct groups or points, and judging by ey Chis may be illustrated by the chart tion it 1s suggested that a book like 
\ “OoO1e1 | s te ; ir t] . . . . , - - 
Ir. Trooien appeat » have favored the for the connecting rods of Corliss en- Frost's “Curve Tracing, may be useful 


lower group in dr: vw his line of aver : ; . 
aa Oe enero | - sii for reference. It contains a large num 
tive values - - 
rl ; ber of curves plotted from various equa 
Ms proceeding 1s in many instance; . . ; 
pt tions and their shapes will sometimes sug 
not only justifiable, but imperative, if we t a good form of equation if we are at 
eest a goog 1 of ¢ P ) , < 


fault 
It has sometimes been suggested as a 


wish to have our line represent the best < 
















probable values It often happens that 


certain observations are known to be mor 


f Kod 


solution of this difficulty that we plot 
accurately made than others, and hence: 


considerable number of functions, sucl 


should be given greater weight in deter 


lan 


| It. he | y x, oe log. xv, V i/#, etc 
mining the final result n the least-square , | 

geet" on a straight line and then from any pol 
method the better observations are f 





f 1] a draw a series of radiating lines throug 
ecter DY coethcients corresponding té : 
po x the points thus found as shown in Fig 
their greater accuracy and in the graphical 


























; where y rv has been used The ob 
method the same end is attained by caus a Bova 
P “Os sla Sadan . vy served results are plotted on a simila 
ne our 1h oO pass closer to the yOINntS eu lachinist, N. . : ' 
. 1G 2 straight line for equally spaced values 0 
representing the better observations lust FIG, 2 HAKT SHOWING RELATION BETWEEN ; : 
: the variabl his graduated line 1s ther 
what reason Mr. Trooien had for giving DIAMETER OF CONNECTING ROD AND 3 a 
ee ( -adiating *s and. shifte 
greater weight to one group than to the SOUARE ROOT OF PISTON DIAMETER aid m the I idiating Inc t : ' 
. 7 ar . 4 ) . ont 
other 1s not stated. It may be that the MES THE LENGTH OF ROD FOR around until we set the plotted poi 
builders had hett , CORLISS ENGINES. EQUATION falling on them Such an agreement 
) aders hae " « er reputation ir th RLISS G S ( y : 
ult | , : Fk MIDDLE LIN} would indicate at once the proper tun 
res s nav have een more in ontormit ) DD ! ~ ge 
vith tl tical | tion to use and measurement of its dis 
\ l leorelcakl considerations / 0.092 L) ; , ‘ , 
Ons | ' , , v tance from the pole would indicate th 
ul iVverag ine being located (and z 
| j . coetmheient 
will veces rally Te found ads intag wus f ; : 
{ ne tl j hed ; U2 6 While. this looks promising, my own 
o t 1 nread stretchec throug] — ~ —- - nA . 
ints { , experience leads me to accord it but lit 
} I r tn purp e ) S 11 
t } jUuatl 
; tle practical value. The observation points 
isily deterr-ined lhe general for wall H 


of ~ can almost never be made to agree ever 


ipproximately with the trial  functior 


} ) . 
‘ \ 4 can Machinist, \.1 | | 


lence 
\ l thre lvht oe inter pt RLA MAGRAM i} \ Yow Manv 


have abandoned its us« 








experimenters assume that a 
quation of the parabolic form, 
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ust noted it at 1000, and t rdinat wn in Tig O of t ime bull Meaty be used for almost anv class »t 
a id rey bservations with good results, and it 1s 
through 1000 hor epower 1 cut at > One 1d proc ed ere n Fig. 2 Yv : 
Che difference 1.000. Dividi thi tthe luler rmula for struts be taker rprising sometimes how closely it ma 
a , ding this b 
1000, the hort ntal distance ain “a rr t tor the onnecting rod it ma made to t unpromising conditions 
the value ota ’ reduce I the expresso it should not, howevet he blindly, ised 













ises, To 










It ma he torced, wit! I ufhcient num 
el i is the diamete a cecal 
. . ‘ ‘ cl ? terms mt ti semb 


rmined 


Iie Mamcte! rt the ton suppose 







wo ) ct 


on | tandard steam js detrimenta 


) , ( f the rod atior d in many cases a far simplh 
1 | ‘ t 1 vy ti ngine ’ 
, c eng equation may be discovered which wi 
lie the la? ‘ the tna pon a wont e chart shown 1 not only be easier to use. but mav ever 












For instance 


siderable deviation Iron it may " | 7 as ordinates and of . D1 is abscissa the crest of a sin curve may be made 
lowed in practice when for any reason th [he resulting line should be straight and to agree quite closely with a parabola 

em lesirable lo indicate the limits pass through the origin, and the anglk but the longer this are is the greater 1 
vithin which this deviation mav be mad with the horizontal gives the desired our difficulty in getting a fit 
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In fittine an equation 1 i given set MetTHO SELECTED PoIN 


1 al , , , , 

of observations the first step is to draw [his is called the method of selected it t e parabolic sit ' 

through the plotted points i smoot! points and will be described first as it i 4 — eS ices 

curve If the experimental work has beer the simplest and quickest method and , , y 3 
™ irefully ind accurately done tl curve i good equation has been « sen at the na ‘ nothime 
e th mia be made to pass through rr clos« start, we may get result f a verv satis +f shap gins 4 novia’ | mp 
rved to, almost all the points. If not, the factory character slow willl the ennds insane ae 
ym as curve must be drawn in such a way as lor purposes llustrati DOW ’ eed ‘ , re ‘ 
erely to represent a good average, that is, so chosen a curve given in the Journal { that is, that t 1) th oh t 


ants is to leave about an equal number of \merican Societ t Naval [engineers for rigit If tl first tant 


either Novembe r, 19002 It shows the relatior t hie ral n 


must points at about equal distances 01 


un side of it, these distances, of course, being between the speed in knots and the indi — 


th kept as small as possible. Such a curve cated  horsepow for the battleship ail re ee , 
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method to a series of experiments showing 
the variation of the coefficient of friction 
of straw-fiber friction drives with the slip. 

The experiments were made by Profes- 
sor Goss who describes them in the 7rans- 
actions, American Society of Mechanical 
Engineers, for 1907, page 1099. 

To avoid a confusion of notation, | have 
replotted the curve from the original paper 
in Fig. 5, with the ordinates and abscissas 
The small circles represent 
the solid 
Professor Goss’ idea of the best represen 
We 


curve 


interchanged. 
the 


observations and curve is 





ot 








value will 


this 


their 
to 


tation average 














attempt compensate by a 

















suitable equation. 








At first glance the curve seems to have 

















some of the characteristics of the para 
bolic type, enough at any rate to make it 
amenable to treatment by that form of 








equation. It straightens out suspiciously, 








however, in each direction, as it leaves the 

















region of greatest curvature near the 
ordinate erected at 0.4, and this would 
suggest the hyperbolic rather than the 








As 


we will run it out on the assumption 


parabolic type an experiment, how- 





ever, 

















f its being a parabola and will try com 
pensating by the equation 
y a+ ba cx’ + dx 











y 





lhe 


t oet 


four constants will make it possible 








four points of in 


t¢ ad ( f three, a 





exact agreement 


















in the previous example, 


and we should naturally expect th: 


general agreement would be better on ac- 


‘ount of this larger number of points 


Let these points be 4 0.55, x oe 
0.825, + O32: 4 1.42, # 0.43 
he 0.45 lhe four equations 

then be 














55 a 0.15 1.0225 0.003375 d, 
0.825 1 0.3 0.00 « 0.027 d, 
42 l 0.4 0.10 ¢ 0.064 d, 
2.7 a 0.45 b 0.2025 ¢ 0.091125 d. 
[he solution of these equations gives us 
, 5.89 SO.5, 208. d 





381.8, 











































\ \ ( fairly goo \ 
( T | ¢ req Pp nt cd 
vould undoubtedly e helped n 
til p Ing 1 ite of iffairs 
he most cu , ection of the dia 
gram will show that the suble is not due 












































he small number of points, but rather 
to a radical error in the choice of an equa 
1. The two curves are not of the same 

















family at all 












































Returning now to the suggestion made 
above as to its hyperbolic form, let us see 
what can be done on that supposition. We 











will assume that the curve is a rectangular 
hyperbola of which we do not know the 
asymptotes. 
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Let us try an equation of the form 


+ a) - §) = €. 


' . | 


(y 


The three constants will demand three 


equations, and we will select for our 
points y 0.55, £ = O15; ¥ ons, s = 
0.3; ¥ 2.7, # 0.45. 


Substituting these values in the equation 
above we have, 


(0.55 + a) (015 + b) = 6c, 
(0.825 + a) (0.3 + b) tg 
(2.7 + a) (045 + b) = « 


[he solution of these equations for a, 


b and ¢, gives us 


September 23, 1909. 


ing to force a fit by the use of an unsuit- 
able equation and a large number of con 
stants. 


VALUE OF LOGARITHMIC CROSS-SECTION 
PAPER IN DETERMINING FoRM AND 
CONSTANTS OF AN EQUATION 

This may be a good place to say that 
the logarithmic paper described in a pre- 
vious article is often of great service in 
determining the form and constants of an 
equation. 

If the equation involves only a simple 
product or quotient with no addition or 


i 








a = — 0.1806, b = — 0.5015, and ¢ = subtraction, its trace on logarithmic paper 
— 0.1208. will be a straight line. The tangent of the 
| 
! 
/ 
| ! 
t 
/t 
4 r . 
| | a/ 
| | | 
| fi 
7 
b 
3 } ee | . —_ 
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Per cent. 
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| 
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Slip 
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Coethcient of Friction 


IBER 


O.] 


tute ginal equati give us 
rs t 0.502) 0.13 
y= ——- 3 + 0.181 
¥ — 0.502 
lf, now, we substitute values of x for 
eve 0.05 from 0.15 to 0.45, we get the 
points represented by the double circles 
in the chart. They agree so closely with 
the original curve as to be practically 
identical with it. Thus, with a less 
number of points we have obtained an 


extremely satisfactory fit, and have given 
a practical illustration of the statement 
made above as to the desirability of start- 
ing with a good equation rather than try- 


N BETWEEN 
FRICTIONS 


= + 0.181. 
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COEFFICIENT FR ION AND SLIP FOR 
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angle made by this line with the horizontal 
(and this may be positive or negative) 
will give the exponent of the variable, 


while the intercept on the Y-axis will give 
the constant by which the variable is mul 
tiplied 

It is much to be regretted that the ordi- 
nary commercial logarithmic paper is only 
laid off from 1 to for my 
experience is that almost invariably the 
line will extend beyond these limits, and 
it then becomes difficult to see clearly if 
it is rectilinear, since it must be broken 
and appear in two or more places on the 
sheet. If such paper were printed with 
graduations on each axis from 1 to 100 
instead of from 1 to 10 it would greatly 


10 on the axes, 














suit 
con 


that 
ore 

ip 

an 


iple 

or 
per 
the 
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facilitate many of these operations. Any 
curve having the aspects of the hyperbolic 
or parabolic type should always be so 
plotted since, if it does appear as a 
straight line, it saves a large amount of 
labor in determining its equation. 

One special case may be mentioned here, 
which is sometimes useful in gas-engine 
work; namely, the determination of the 
exponent of the v in the equation for the 
expansion curve. If we have an indicator 
diagram we take the ordinates represent- 
ing the pressures (absolute) and lay them 
out on the logarithmic paper from points 
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on, the indicator diagram was divided, as 
shown in Fig. 6, (a) and the logarithms 
corresponding to the numbers on the 
X-axis were laid off on the X-axis of the 
lower logarithmic diagram, (b) of Fig. 6 

The pressures from the absolute zero 
were then measured from the indicator 
card and their logarithms laid off from the 
corresponding points of the X-axis of (b) 

A straight line was now drawn to indi 
cate the general direction of the middle set 
of points and then a parallel to it through 
10 on the X-axis. Its intercept on the 
Y-axis measured in linear (not logaritl 
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MINATION OF VALUE OF EXPONENTS IN THE EQUATION OF THE EXPANSION CURVE 


m the X-axis representing the volumes 
(which must include the clearance). The 
points thus found should fall upon a line 
which is sensibly straight if the exponent 
is constant for all parts of the curve 
Otherwise the exponent must be deter- 
mined for any particular point by drawing 
the tangent to the curve there. 

As an illustration, I have reproduced 
the expansion line from the indicator dia- 
gram of an old Clerk gas engine. The 
volumes are measured from the clearance 
line i any convenient unit. The length 
of the diagram made it convenient to 


call the clearance volume 9. From there 


mic) units gives the tangent of the angle 
of slope. In this case it is 1.32 which, 
divided by 1 (the distance to 10 measured 
on X), gives 1.32 as the value of the ex 
ponent. 

The method of selected points while 
accurate enough for many purposes, es 
pecially where the form of the equation 
is definitely known at the start, is not so 
satisfactory when we wish for greater re 
finement and especially when we are in 
the dark as to the proper form of equa 
tion. The number of points which can 
influence the result is no more than the 
number of constants employed and if we 


wish to use a small number of constants 
we cannot expect any high degree of a 
curacy in the fit. Some method by which 
a larger number of points on our curve 
may enter into the result without burd 


ening the equation with constants is, ther 


fore, much to be desired 
METHOD oF EouATIN THE AREA AND 
MoMEN? 


OnTAINED FROM MEASUR 
ING THE AREA UNDER A CuURVI 


WITH THE INTEGRATION Of] 


2 pp t 1 servation rve D 
ing drawn, we obtain its area by any 
planimetric method. If, now, we find the 
rea of the e of the sumed equation 
by i egrati ind equate it t thie irea 
just foun tf the observation curve, we 
evidently have a condition in which we 
can take t of as large number of 
points as we please without necessarily 

sing a large numb f constants. In 
fact tl ne ] tion takes care of on 

l l ne constant It would t 

I b p sible t ha tw curve 
qual nd quite different shape if 
ss formula wa W hos¢ 

Supp wever, that we get the 

t of the f tl riginal curve 
I i 9 { t mber of ver 
t il 1c¢ t go f h slice 
the X-ax | g it 1 

( ort 
’ \ 1 4} 

+ +} 

twee 
X A | | ‘ 
i 
. : 
tc 
~ 4 

ft 

C ot. 

We { 

w t tt 

[his is a method of considerable val 
which is described at some length b 
Prof. Karl Pearson, in the magazit 
Biometrika, for April and November of 
1902 It thes papers he devel ps th 
theory of the process very fully, and in 


cidentally passes some criticism on the 
least-square method The reader wh 
wishes to pursue the subject further thar 
limited 
article is referred to the original memoi: 


is possible in this necessarily 


for the mathematical proofs 
’ 2) 1 
Profes Pe savs that the va 
f th for giving te results 
ePTr } S ‘ \ tT) ? . ? rood 
pei 4 } . a 
} r + ¥ ‘ ; 4 
rature formul Yr getting area 
] n ’ ‘ +} ‘ Tr a 
| Il ( Ss Ss \ curve 
] the S¢ ft ) Lives | 
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xtended discussion of Simpson’s and second moment. Both moments are yroar+ba'+ecn', 

ther rules for this purpose. Here again reckoned about the Y-axis ydx-axdr+bedxt+catdx. 
the reader who wishe 1is information These quantities must be equated to the fo, . ae . 
ews eters. . c , The integral of this expression is the 
must be referred to Professor Pearson’s area and first and second moments of the 
' ¥ area of the curve, or 
articles, as my only purpose 1s to give a assumed theoretical curve, to get which 


























rough outline of the process. It is as- we must use a little integral calculus. The A= j Sardxrtbedaxtca'dx, 
; , x 
P ° ° - on . cg ‘ . 1 
sumed that these articles of mine will be area of a small vertical slice of hight 5 or 
: : ] | “@ re 2%; an xX: are the limits between 
read chiefly by men engaged in engineet and width d« is yds and since, where . d = ; 
which the integration is to be performed 
(here 8 and 18), or 
y 1 rij my 1 h 
‘ ‘ 
; =e . - _ A= (x8 —x})+- (x3 —12) + (5 — 27). 
1,260 8.5 72.25 10,710 V1,077 2 Ss 2 . 4 
1,660 9.5 90 25 15,770 149,810 
2,150 10.5 110.25 22 237,040 This, after substituting the values of «#; 
2 850 11.5 132.25 32,77 376,920 P 
3,670 12.5 156.25 15,875 573,440 and x: given above, is placed equal to 
1.730 13.5 182.25 63,855 862,040 see iad 
6/050 14.5 210.25 87,725 27 2,000 53,170 
7,750 15.5 240.25 120,130 1,862,000 If we multiply the differential area 
10,000 16.5 242.25 165,000 2,422,000 - ; 
13,050 17.5 306 25 228,370 3,996,500 vdx by x we get its moment about the 
53.170 = Area 792,785 = M, 12,143,327 = M, Y-axis and its integral will be the moment 
7 of the entire curve, or 
ing where, as a rule, the conditions sut 0.09 — —<—————- — yoo T 7 a en 
rounding the experimental work are such | 
1 - | 
as to make a high degree of refinement | 
; : . | 
difficult Unless the observations them 
selves can be connected by a smooth curve 4 | 
nstead of falling at some distance on = + afm + . 
ithe side ot It, aS 18 usually the case, it | 
: | 
would seen to he foolish 10 waste much | | | 
time over refined methods for getting | | 
ireas, et 
, | i L. 
For these reasons and because it wil O00 fencna = one T 4 — 
‘ | / 
nake m xplanation simpler, | shall get | 
ny areas and moments in what follows by | 
taking the mean ordinates of a series of | 
vertical slices in the same way that we ik 
do when averaging an indicator diagram, 0,06 -—— ; < 7 
ind assume that all necessary accuracy can 
be secured by making the strips narrow 
nd of considerable number \s an il | 


ustration of the application of — the 





| 
- | 
t comparison to take again the curve for at 
he speed and horsepower of the “Maine, -< 


The same formula will be assumed as 


before, having three constants to be de 
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method it will be interesting for purposes 0.05 —~ _-—— 4 
| 

| 

| 

termined and, therefore, demanding thre > 00 
equations Phe curve extends practically | 
from 8 to 18 knots and these will be taken | 
i 


s the limits within which to work 


For convemience we will divide this 





pace into 10 vertical slices \ greatet 0.0 


number would lead to greater accuracy, 



































but the work of calculation 1s laborious / 
it the best and tort illustrative purposes 7 
this will be amply sutherent he hight g 
f the curve at the middle of each of these 0.0 ” _ 
: mad 7 
paces is then measured and tabulated n / 
' , , / 
the column headed alongside of the / 
orresponding value of a Next to the i | | 
column is one of a Lhen follow col } 
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V,= (*s ax dxe+t+baeda«s+ca'dx 
1 


= 2 @t—xt) + C@y—x + Gd 
3 4 5 
This is placed equal to the measured first 
noment or 792,785. 
Multiplying the differential area next by 
r*, we get its second moment about the 
Y-axis and its integral will be the second 


moment of the whole area, or 


which must be placed equal to 12,143,327. 

After substituting the limiting values of 
vr, and «2, which are 8 and 18, we have 
the three equations 


130 a +- 1773 b +. 25,218 « 53.1 


) 
44s . 0, 


7 
1773. a +- 25,218 b + 371,366 c = 792,785, 
25,218 a 371,366 b -+ 5,624,977 « 
12,143,327 

In solving these equations, while it may 
ot be necessary to run all calculations out 
to the last figures, it will generally be 
lesirable to carry them out to five or six 
significant figures, since we often have to 
wke the difference between two numbers 
f nearly equal magnitude, in which case 
the last figures may have an important in 
fluence on the result. The slide rule 1s, 
herefore, absolute ly useless for these cal 
ulations except as a check against large 
errors \fter the calculations are com 
plete it will generally be safe to throw 
iway all except the first three or four sig 
nificant figures in order to simplify the 
formula for practical use 

The solution of the above equations 


a 122.8, / 77.98, | 5.4115 
making the equation read 
vy = 422.8 + — 77.08 2° + 5.4115 2°, 
rr, more simply, 
y = 423.4 — 78 2° + 5.41 2° 


By the method of selected points we 
got 


y= 4814 88.5 a? 4- 5.853 2° 

The agreement is as close as could be 
expected and is really closer than the ap 
pearance of the equation might lead us 
to suppose 

[his is shown in Fig. 4, where the equa 
tion just obtained is plotted with the pre 
vious one by selected points As the 
curves run pretty close together I have 
not attempted to draw the last one, but 
have simply indicated the value of y for 


each even knot by a small circle 


The difference between the two curves 

quite small, the last one being possibl 
slightly nearer the curve we are trying t 
ompensate than the first So small 


difference would hardly make it worth 
while, as a rule, to use the more laborious 
method of moments if we knew that the 


results were going to come out this way 


means oO! 


1 . , , ‘ io 
knowing this, however, and there is gen 
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erally an added feeling of safety in using it 
on account of the larger number of points 
which are taken account of. We should 
probably have obtained a closer approxi 
mation to the original curve by using a 
larger number of ordinates in getting our 
Whether or not this 


would be desirable would have to be de- 


area and moments 
termined after an inspection of the cal 
culated curve to see if its deviation from 
the original was within the desired limits 
of accuracy. 

This method is of very general appli- 
cation and may be used for any equation 
of integrable form 


\LINEMENT CHaArT METHOD 


The next method I propose to discuss 
s one based on the alinement chart 
described in my article in the AMERICAN 


\IACHINIST, page 753, Part 1, 1908 To 








"| 
ad it - 10 - 
} O.00T4 
\ | 
axis 
Ley ents 
° OT 
Le ts 
% j C7 
feo 
Qool 
a i) SB She 
‘ i + +444 
imerviean Machinist, NvI 
Ih s \LINEMEN DIAGRAM FOR TESTIN¢ 


POINTS FOUND IN DETERMININE FOUA 


TION FOR CURVE OF FIG 


save repetition it will be assumed that 
the reader is familiar with the principles 
of this chart as developed in that articl 

lhe method is due to Captain Batailler, 
of the French artillery service, who de 
scribes the process in the Revue d’ Arti 
lcrie of December, 1906. Those who aré¢ 
interested are referred to it if they de 
sire fuller information than can be given 
in this brief outline lhe process depends 
on the alinement of a series of points 
taken from the data or: from a curve 
which is assumed to represent them 

It is not easy to explain the method in 

simple manner, but I hope that I shall 


at least be able to make the practical ap 


plication clear Chis I think can be best 
done bv working it a practical exampl 
explaining each step as it is taken 

The example chosen will be the dat: 
given by Prof. R. T. Stewart as the re 
sults of his experiments on the collapsing 


pressure of bessemer-steel tubes, and pub 
lished in the Jransactions of the Ameri 
can Society of Mechanical Engineers for 
1906. Professor Stewart showed his re- 
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sults in chart form by laying off the 
values of the thickness of the tube di- 
vided by the diameter, or t/d on the 
X-axis and the corresponding collapsing 
pressures as ordinates. He found that a 
smooth curve drawn through these points 
was difficult to represent by any simple 
formula and, therefore, took two bites at 
it, so to speak, and derived two formulas 
limited in their application to different 
parts of the field. This is a very common 
and useful expedient where the experi 
mental curve is rebellious to easy repre 
sentation by formula 

Let us see what can be done toward 
getting the whole range of results into 
me equation. To start with, the averages 


irom the tabulated results have been 


plotted in big and are indicated by the 
sinall circles In doing this I have in 
lercnange i« ordinates and abscissas 
as they appear in Professor Stewart's 
hart since, with the form of equation I 
wish to try there might otherwise be some 
contusion of nomenclature 

lhen ‘ smooth curve was passed 


through these poimts so as to represent as 


nearly as possible a good general average 
[his is not strictly necessary for the first 
process | am going to describe, but I have 
done it in order to have something def 
ite to work toward as a measure of the 
iccess of the method, and also because 
definite curve is more suggestive of the 
| 


type of equation than a number of scat 


tered points. Professor Stewart assumed 
that the greater part of the curve 1s 


straight line with sharp bend toward the 


origin as the lower values are approached 

He was probably justified in doing this 
as the small number of observations 
among the higher values make the di- 


rection of the curve in that region som« 
what uncertain 


" 


In mv chart I have drawn the line with 

reversal of curvature to permit it to 
pass closer to the higher-value observa 
tions and thus get a somewhat closer 
agreement with the actual tests At the 
lower end of the curve, according to 
Professor Stewart the collapsing pressur: 
seems to vary as (t/d)", or t/d 1s propor 
tional to the cube root of the collapsing 
\cting on this hint we will 
use Y x in ou equation (x being taken 


tt represent th 


pressure 


collapsing pressure) 


Now. the curve ; | have drawn it re 
verse its direction of curvature as it 
moves away from the origin his effect 

uld be brought about by the use of some 
power of x in the equation m addition to 
he root [he power will have but little 

! ence | Tri shape r the curve for 

ce lows values oft where tl pre 
dominat rect of tf fel but a 
ve get é igh e powel 
vill verbal e tl eitect f the t n«l 
cause the reversal we wish. A high powe 
s evidently not di ‘ t] bend up 


ward 1s comparativel 


is easil calculated) we will trv the 
second 
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, , 2=0.5 x 0.521 d ¥Y=0.02060 alinement ch: shown in Fig. 8. In this 
Let our trial equation then take the pty r=00 Y=0.01420 rene aamt, angie a ee 
form ‘ 2=2.0 X=0.521d Y =0.00745 chart the distance between the U- and 
; 4 2=3.0 X=—0.724 d Y =0.00479 ae iia . ed = 
~ F So an V-axes has been made 20; hence d = 10, 
no Ad 4 B x2 r—4.0 ¥—0.819d Y — 0.00350 ; ji 
pay + r=5.0 XxX =0.872 d ¥Y = 0.00277 and the values calculated for X will be 
; r—5.b X=0.889 d Y =0.00252 ms : * pa 
where y represents t/d and x the collapsing multiplied by this before laying them off 
pressure, [hese points are now plotted on the The values of Y are laid off to any con 
For convenience in handling let us ex 0.9 
press these pressures in units of 1000 
pounds. 
[he general form of equation used in 
my discussion of the alinement diagram 
was i q 
au } ‘. q 
i 
where u and wv represent measured dis ? 
tances on the U- and V-axes. If u and z J 
are kept constant while a, b and c vary, 
- . 0.7 + 
we get a series of points lying along the 
straight line joining u and v. Hence, if 
this line can be determined, its intersec 
tion with the U- and V-axes should fix 
the values of u and v. - 
In our assumed formula A and B are 
constants, therefore let us consider that 
they replace the quantities “ and wv in the 4 
a 
ilinement equation Now yx, 27 and 4 2 bd 
may be given various values, hence let us A 05 
suppose that they take the place of a, b ; 
ind ¢ in the alinement equation : a 
In order to get the position of the a 
points lying on the line joining u and vy, bs 
or as we now call them, A and B, we £ 04 -—+——__ t - 
. ‘ : | | | 
make use of two formulas developed in : 
w | 
the previous article There, in order to | 
| cat our poll ts we used rect ingul il | | 
coordinate f which the Y-axis was pat 
. , | | | 
allel to and midway between the U- an 0.3 | . } - —)-— fp { — — 
, 1 1 ‘ | : | | 
V-axes and the X-axis was the line join 
‘ points on these same axes 
7 ™ | 
formul for the oordinates of the 
1 ird line yf th 
n vere 1] d to be 0.2 } _ 4 - a —— & 
‘gon pies = 
——- . an } 
b+ a - a | 
ne é ] etween th ’ 
l and V-axe 
Ra aad | : 1 | hele cet ees =e = 
1 these eq ve replace | 
ry y% 4 by «* and c by y. 
Now, nd re the coordinates either | | | | 
f the points representing the observa } 
ms or of the chosen points on the curve 10). L .. Kk i PA we L——_0.8). — 0.4 
1 es e° oT 4 5 0.f 
We will in this instance consider them as 
eclonging to point on the curve } Parallels t tangents to 3 
Below are tabulated the quantities we | | 
hall require, x and y being read from | 
the curve and x being given in 1000 0.1 | ial = ——— 
pound units: | 
| 
- 
v z z ev =z i t - 
0.015 0.15 0.0225 0.531 
0.0215 0.6 0.25 0.794 
0.0284 1.0 1.0 1.0 
0.0392 2.0 4.0 1.26 as =e 
0.05 3.0 9.0 1.44 | 
0.0616 4.0 16.0 1.59 
0.074 5.0 25.0 1.71 
0.0808 55 30.25 1.77 
Substituting in the equations for X and 
Y we have for + = 0.15, 6.3 -——_, + _ a iene 
\ — 020225 0.531 _ — 0.5085 
“(0.0225 + 0.531 : 0.8535 _ ee Ee ee a oe ee ee 
Dar ‘ , —_ - on Emit P | t ican Machin v1 
a 7 I ' ressure P. 
0.9188 d, 
FIG. 9 HART SHOWING RELATION OF RATIO OF BACK PRESSURE TO INITIAL PRESSURE 
0.015 AND RATIO OF OBSERVED TO MAXIMUM DISCHARGE OF AIR THROUGH THIN PLATE 


= = 7 
0.0271. 


0.5535 ORIFICES EQUATION OF CURVE IS Vv = — 0.591% +1 425% 
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: | 1 . } 
venient scale which will give clear read 
ings. The measurements on the U- and 


V-axes are to this scale 
[he points with the exception of the 
st two seem to be in nearly perfect 
linement, which leads us to infer that the 


formula chosen is a good one. If they fail 


to line up in a satisfactory manner 1 


f 


less to go further, as this 1s 
tion that the wrong equation is being used 
Of course, if the ordinates taken from the 
bservations themselves had been used 
tead of the points on the curve, we 
uld not expect the to fall so nearly 


n a straight line, but they should bs 


grouped close enough to one to make it 
evident that the axis of the group is 
straight and not curved 

[The line extended cuts the U-axis at 


).0274, and the V-axis at 0.0011, which are 
therefore, the desired values of A and B 
3efore using them in the equation, how 
ever, we shall have to modify them slight 
to take account of the change in size of 
the pressure unit which is really 1000 times 
that which we have been working witl 
Thus, A will have to be divided by y/ 1000 
or 10, and B will have to be divided by 
1000°, Or 1,000,000, and our final formula 
becomes after substituting ¢/d for y and 
P for x 


t/d 0.00274 ¥% -- O.O00000000T I p*. 


[The formula was now solved for a 
series of values of P, and the results are 
shown by the double circles on the chart. 
The curve could not be drawn in a satis- 
factory manner as it lies very close to the 
original for a considerable portion of its 
length, and this closeness is a good in- 
dication of the success of the method 

Lest I be misunderstood, let me say here 
that I make no pretense at having ob 
tained a better mathematical expression 
for his results than Professor Stewart 
The scarcity of data in the region of 
higher values renders it extremely unsafe 
to say whether the line there is straight 
or curved. What interested me mainly in 
this problem was the possibility of ex 
pressing the entire series of results by one 
formula. This, I believe, has been accom- 
plished with a very fair degree of suc 
cess, and vy the use of a comparativel 


simple equation 


The method we have been investigating 
is generally quite sensitive, and if the 
equation is not a good one for the purpose 
the points will depart markedly from th 
straight line. Thus the possibility of forc- 


ing an unsuitable equation into the appear 


ince of an agreement with the original 
‘urve, which may be done with most of 
the other methods, is largely absent here 
Often a portion of the points will lie along 
1 straight line while the others depart 
from it. In this case it indicates that in 
i limited field the compensation is possible 
and may be good, a fact which it is some- 
times desirable to ascertain 

In the example just explained, we have 
assumed that not only the general type of 
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the COMmMpel Sating t Va t Wl, | ir i d the 
also the values of the expone f j ti erved discha 
Some guide to th hoi f ( t m discharge The abs 
ponents 15S \ l ( t X umbere fror t 
since if we rely upon guesswork we rsed ft 1 I 
consume a great deal ot ible ti ! , nd will 
hunting for thet en thet ' $ they a 
hit upon the best lu t M \ 
ANOTHER ILI Al : 
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may be extend 
type ~ ; iL 4 _= 1 4 RB 
i 
Support 
for x |* 
| 
| 
+ 4.4. 
\ pq curve 
. 2RS st 7 
ae be ci 
X axis +++ + + 
t- re a Ae 
rs) pa " 1 
' 
1 | — 2.64 
— 3.6 
Y axi 
9.95 | 
N 4 
mparat 1 ig! 
i little difficult t xplair " tional 
ne or tw \ thus 
deter! ] ; ‘ " 
ut may als coefficie - 
As before, I s ke e explanation elimi 5 n 
while working it a pr [The ex 1 c $s gous 
] } 7 1 1 : > + ; ] . 
ample chosen will be taken fr R : s 
‘Flow of Steam rough Nozzles 1d 3 s 
is the diagram shown in Plate IV of that erivatives 
book for Hirn’s experiments on the flow 
2 : a , ysAvP + Br 
of air through thin plate orifices. I have 
° . = Hy? Ra 
redrawn the curve for this in Fig. 9. I: = Ap + qx 
it the abscissas represent the ratio of back yy" == Ap(p — 1) °-?4+ Ba (g—1)3 








lo eliminate 4 and B from these equa 
tions and put.them in the necessary form 
for use, lam reluctantly constrained to use 


\ny 


in such a snarl of equations 


determinants other method lands us 


as to be very 


objectionable, while by determinants we 


can reach the desired results by a conti 
paratively simple process \ll forms of 
equation will not demand this treatment, 
ind each case must be looked upon as 


more of kk s of special problem 


Ihe three equations may be written in 
the determinant form as follows 

y 1x? By 

} ipx?- qx =O 
" 1p(p —1)%? Ba(q—1),a 

Divide the second column by fx’ and 
the third column by Ba and we have 
} I I 

i >=” qr [=o 
} P(p— 1): q(q — 1) x~ 

Then multiply the second row by x and 
the third by 2°, giving 

i I I 

x} p q =O 

w24 p(p—t) g(qgq—1) 


[aking the three columns as the coeffi 
cients of three equations of the alinement 


type, we have 


y ryvu + a°y"v 
I= pu-+p(p—1) v 
1=qu+q(q—1)i 
Che tirst equation is affected only by x o1 
its functions y, y’ and y” ; the 
only, and the third by g only 


second by p 


Three alinement diagrams may be con 


structed from these three equations on 
the same U- and V-axes, giving us three 
curves, one for r, one for p and on 
for qd 

If we join up some point on the 
f-line with another on g, the con- 
necting line will cut the w-line in 
what must be looked upon as a corres 


ponding value. But according to the ori 


ginal assumption p and g were constants 


in the equation and remain so whatever 


the value of x. If this is true, the desired 


values of Pp and gq must be so located that 


the line joining them will cut every valu 


of x on the x-line. This can only be pos 


sible by having the support for x a 


Straight ling these constant values 


of p and g 
Our 


pomning 


next step is to plot the 


support t 


rv trom the equation 


sed in the previous ex 


observat} 
must, however, be de 


primary curve \s 
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? 


curve at 


first ce 


is well known, the tangent to a 


any point corresponds to the 


rivative If we get the tangents at a suf 


ficient number of points these values may 
which 


econd curve of 


Similarly by 


he plotted into a 


the ordinates are y’ draw- 


ing tangents to this second curve, we get 
the values of the quantity y” 
These values of vy and y” are then to 
he substituted in the equations for XY and 
[he chief and only difficulty connected 
with this process is in drawing the tang 
“curve of error” 


ents to the curves Phi 


sometimes recommended for this 


pose 


Soonie 


pur 


but is, in my opinion, too cumber 


for practical use where any con 


siderable number of points is to be oper 


ated on 


\Iy OWN pre ference ts for taking two 


ordinates at equal distances on either 


side of the point at which the tangent 1s 











desired and draw the chord of the curve 
between them. If the curve is flat these 
side ordinates may be considerably sepa- 
rated. but if not they must be closer, The 
+ 1.42 | 
> J ! 
4 1.15 
1wue 
1 
¢ een 
\ 
“ V ax 
ik 
| ETCSCSRS RE =F E 
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imeriean Machinist, N. ¥. 
FIG. TI ALINEMENT DIAGRAM FOR TESTING 


POINTS FOUND IN) DETERMINING AN 


EQUATION FOR CURVE OF FIG. 9 


slope of the chord will be nearly equal to 


that of the tangent lhe greatest care 
must be exercised in this part of the pro- 
cess, but if this is done the method will 


yield results of a very satisfactory char- 
ecter 

lo get the numerical value of the tan 
gent, or y’,a parallel to the chord is drawn 
unit dis- 


the or 


hbase line at 
left of the foot of 


from a point on the 


tance to the 
on and its inter 


the de- 


dinate we are operating 


section with the ordinate gives 


sired value of vy when measured by the 
same scale as was used for the ordinates 
original curve 


small or large WwW 1 \ crease or di 


ninish it to a more suitable value but 
must remember that t reading on the 
rdinates must. the e changed to cor 
espond 

| lig ) the primary CUrVé nd its 

St nd cond derivatives ire show the 
last being represented nlv bv points 
ind the a | e omitted as unneces 
sary. It was conve [ee 
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secondary curves to use a base unit on the 


X-axis equal to 1/10; hence the readings 
on the y curve must be multiplied by 1o 
to get their true value and those of the y” 
curve by 100 (since we have used the 1/To 
hase unit twice). 

In the accompanying table are given the 
calculations, 


quantities necessary for our 


and y” being read di- 


_ it will be noted, 


the values of y, y 
rectly from the curves; y” 
has the sign prefixed throughout, 
as its pomts all lie below the X-axis. 


minus 


! uy u y r? ry ry 
0.050. 2833.00 34.5 0.0025 —0.0863)0. 150 
0. 100.4021.94 1 Ss 0.0100—0. 11800. 194 
0.150.488 1.50 1 0.0225 —0. 1598/0. 225 


0 0.0400 —0. 20000. 238 
7 0.0625 —0. 2313/0. 250 
850.0900 —-0. 25650. 249 
350. 1225 —0. 2879/0. 245 
0 0.1600 —0.32000. 242 
9 0. 2025—0. 38480. 225 
7 0.2500 -—0.42500. 210 
6 0.3025 —0. 48400. 1815 


0.200.5561.19 
0.27 0.6131.00 
0.300. 6580.83 
0.350.6950.70 
0.400.7280.605 
0.450.7570.50 
0. 500.7800 
0.550.8000 


athe Ge Ute 


42 
33 





Now, substituting from the first row in 
the equations given above for X and Y, 
we have 


— 0.0863 — 0.15 — 0.2363 


\=od = d ——— 
— 0.0863 + 0.15 0.0637 
—3.71d, 
0.283 
= = 4.45, 


0.0037 


and for the remaining values of -r, 





r—0.10 \ 4.11d Y 5.3 
2-00.15 \ d Y re) 

ra 0.20 \ 5d ) 14.62 

2 25 Y aa Y 32.8 

r X } 87.8 
r \ Y 16.2 
r iy Y 9.25 
r : \ Y 4.74 
ra 00 \ } 3.633 
#—0.55 \ } 2.64 





usually of 
and 


Slhide-rule calculations are 


sufficient accuracy for this purpose, 


after a start is once made they may be 
run off quite rapidly. 

These values must next be plotted on 
the alinement diagram, as shown in Fig 
U- and 
V-axes here, we will omit them and indi- 
cate only the X- and Y-axes from which 
the above quantities are laid off. The half 


the U- and V 


appears in the equation for .\, but 


10. Since we make no use of the 


distance d_ between axes 
since 
they are not shown, its only function will 
be that of a which we 


Here it 


scale unit, may 


make any size we please was 


made of such a size that all of the points 


given above could be plotted within the 
limits of Fig. 10, except the one corres 
ponding to x 0.30. 

We do not need this point, however, 
as there are enough other points without 


it to determine the alinement 


\n examination of F1 


although the plotted points do not lie ex 


actly on any straight line, they are in very 
close agreement with the on shown 
Exact agreement Is never expected, f 
course ind the will generally be ne 
divergence than shown hers [he lin 
ent t the poimts indicates that the 
type of equation chosen is good for the 
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would have scattered badly, or would have 


had a curve as their locus 


Now, we must plot the curves for p 


and q for such values of these quantities 
as we suppose to lie near the line just 
drawn 

Che p and g equations tor this type of 
formula are identical, hence they wall bi 
represented by only one curve instead of 
by two, as is the case with other types 
vhere p and gq are not symmetrically dis 
posed. In order to get a value each for 
Pp and q, we must, therefore, have two in 
tersections between the x support and the 
support for p q. 

The alinement equation for p as given 
previously is 

I pu+p(p I)? 
The codrdinates for the various points 


on the p support will then be 
am Sana } , 
suet — it = 4 Ph ea(i— 4) 
P(pP—1)+P p 
= I encil 
 pP(p—1)+?P Pp? 


These equations have been solved f 





} 


. 
p 0.5, 0.6, 0.7, 0.8, 0.9, I, 1.5, and 2, 
and the points thus found plotted in 
Fig. 10 

\ larger scale for the drawing would 
have made things clearer, but it can be 
seen that the «-support cuts this curve 
at two points, one of them exactly at 
1.5 and the other at a point between 
0.5 and 06, which I have called 0.53 
It would have required but a_ slight 
shift of the .x-support to have made the 
intersections at the points 0.5 and 2. If 
convenience in use were an important 
factor these latter values could probably 
be employed with but little less accuracy 
However, we will use the original more 
exact figures and call p 1.5 and g 0.53. It 
is immaterial at this stage which quantity 
is assigned to which letter. 

Having found p and gq, our equation 
now reads 

ym Ax!’ + Br 

and our next step is to proceed exactly 
as we did in the previous example to find 


A and B, using the equations 


s — x" 1 
X¥=d : ‘=- 
\ + x A + \ 
in order to locate the pomts on the test 
line 
As there is nothing novel in the process 


the details will be omitted and reference 


merely made to Fig. 11, where the points 
have been plotted and where they are seen 
with but one exception to le almost ex 


actly upon a straight line, again indicating 


the adaptability of the formula to the px 
tion of the curve we have operated 
[his line extended to the U- and V-axes 
is found to cut them at the points 0.59 
on U and 1.425 on V 

Then 1 1s 0.59 and 125 I 


equation reads 
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: 
where, as was stated, the numbering on 
the X-axis was altered. we see that we 


ginal numbers by putting 


p/i being tl rati or the back to the 


p/i 
initial pressure and the final equation ma 
then be written 


} 0.59 (1 p/P L 1.425 


\ series of points has been calculated 


from this formula and plotted on th 
chart in Fig. 9, as indicated by the smiall 
circles and the agreement will be seen to 
be quite good 

The lengthy description which [ have 
given of the Batailler method has, I know, 
a somewhat formidable sound, but in 
practical operation it is, as Bill Nye ob- 
served of Wagner's music, “much better 
than it sounds.” 

The only operation which presents much 
difficulty is the graphical differentiation 
which must be done with great care, or 
the results will be poor. Otherwise the 
work is all of a simple character, and may 
be carried out very expeditiously as com 
pared with some of the other’ processes 
While other types of equation are devel 
oped on the same general lines as the one 
explained, there are differences of detail 
which have to be looked out for, and 
which could not be even touched upon 
here without lengthening this article be- 
yond reasonable limits. The equation we 
have worked on is, perhaps, the one most 
commonly met with in practice and shows 
as well as any other the very decided 
advantage of this process for certain 


classes of work 





The efforts that the manufacturers of 


powder, dynamite and other heavy explos 
ives are making, in connection with the 
bureau for the safe transportation of ex 
plosives of the American Railway Asso- 
clati n, are commendable to Say the least, 
and the results of their endeavors cai 
not help but be large factor in the re 
auction of aceid Nts, with the consequent 


loss of life and p operty, attending the 


utilization, storag nd shipment of ex 
plosive material Five hundred millios 
pounds of exo! s are manufactured 
nnually hy tl 150 factories in that line 
f industry 1 S ( trv, and in the 
handling of this immense amount of hig! 
ly dangerous product many appalling, a 
idents occu ic the result of extended 
study on tl the acelin 
r les vul s for the sat 
ndling of p im s well 
S mp SS r ( < 
cids t : ee 
ing gir ( 
theials « ‘ ‘ ( 
1C¢ 18 ‘ < st 1 } 


Reports and Discussion on Case 
Hardening at the Railroad 
Blacksmiths’ Convention 


At tl annual <¢ ! ! e lr 
ternational Railroad Master Blacksmith 
ASsociatiol that \ held nN Niag I 
Falls im August, mat nteresting papel! 
were read on suc] . cts as Case har« 
ening, heat treatment t high speed steel 
flue welding, frame welding, the pice 
work system and numerous other sul 
jects 

On the ibject f ca lardening 
Pente st said We ce il great deal o 
case-hardening and theretore keep me 
at that work onl nd also have furnace 


bult especially 

Our furnaces are built of special fir 
brick, each with two chambers or retort 
that are made air-tight, instead of th 
boxes in which work is generally packed 
Lhe re space Is between and below thes« 
two chambers Chey are each 15x16 
inches and &t inches long, which ts large 
enough to take im anything on an engu 


that needs case-hardening, from a guid: 


down to the smallest pin These fut 
aces are full of flues, that surround the 
chamber or retort where the case-hard 


cning is done, so as to keep it at an ever 


heat all the 1 


mk 
The furnaces are kept going night and 


day and are kept at a uniform heat all 


; 


the time \ nb crane with cable air hoist 
is used to lift the work out of the fur 


naces and quenching tanks are placed in 


the tloor, that are large and deep enough 


to take in all the furnace will hold 


lor fuel we use hard coke, as from or 


experience we get a more Satustactory 
heat than with either coal or oi, Our 
case-hardening mixture is composed ot 
charcoal, ground bone and potash in the 
proportions of 200 po nds charcoal to 50 


pounds of ground bone and 50 pounds of 


potash This mixture is renewed every 
three or four days iweording to the size 
d an I ot worn t be done 
At the present time Ww are Case hard 
iw guide Ss 3x8 inche . and ( inches long 
B sing both chambers we can put 1 
wo complete sets esides r sn 
pie I these guides we keep the 
the furnace 20 re as we cont 
that that 1s I gt ike a good 
, Whe t ist | 
lt eft t e from 8 
) | trom ) 
~ t% T ’ i! 
; ' link rdene 
( \ +} 
ri ed 
~ ( 
r 
‘ ' ( ' 
id © . 








534 


salt is then sprinkled over the charcoal; 
yne pound pulverized sal soda over the 
lt; one pound pulverized rosin over 
il soda and one pound black oxide of 
inganese over the rosin he piece 
carbonized aré id on this compound 
king care not t lave them t lose 
gether les ot th x. Lhe 
‘ken char 1 tilled retwer 
e plec ( | S 
r th \ ‘ I ri " 
tweel ( 1 | ered 
ver tnes | I \ niche \ 
other | idde¢ | 1 
f the w er wit ( 
the same ingre: ts that have been put 
the bottom of the b ind this finished off 
with about two inchs | reoal in thi 
poru M t salt sprinkle 
yver the p ‘ r is then p 
m and the box placed in the furnace for 
trom Io t 5 hou ccording to t 
work, where it kept at a bright 
heat. When tak itthe work is cool 
clear cold t 
lhe size ot the box tor tl amount 
mpound designated is about 12 inche 
leep, 15 inches wide and 40 inches long 
[his box will hol ne set of links, block 
plates and pins 
J. Geo. Jorda: uid Case hardening 
i process oft erting wrought iron 
to hardened steel and _ still retain a 
brous iron center to keep the same from 
breaking 
[he practice ir shop 1s to use cast 


Phe S¢ ire 
148 inches 


m boxes of different sizes 
12 inches and 24, 36 and 
long 

At present we case-harden with bone 
black which costs 


We first put bone black in the bottom of 


ibout 6 cents a pound 


the box, then a layer of the articles to be 
case-hardened, then another layer of bone 
black and so on until the box is full. A 
sheet-iron cover is then put on and sealed 
with clay to make it air tight and the box 
put in a furnace built for this purpose 
“We use an oil work 
and I think it is the best, as the heat can 
be better regulated We keep the heat 


furnace for this 


up to from 1450 to 1500 degrees Fahren- 
heit and get very good results. We cas 
harden % inch deep in 18 hours and 1/16 
h in 12 hours 
For tl ¢ bath wi S¢ yl 
water that Id by a running 
trean By this ss a good clean jol 
made and ( t easily clean nd 
le bright ‘ ne - 
Cher f ( dening 
t we | | il years 
it is, to t t 6 pounds of potas! 
1 the |} P box 12x2f 
é t ( the box. The 
salt and pot d form a fluid 
that will il. | t reason the cover 
n the | Is | n loose so that the 
team can escape We have case-hard 
ened 1% inch deep in 8 hours by this pro 


put in the 
springs It 


box can be 


making 


whet 
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will not interfere with this and will save 
extra expense of operating case-hard 
ning turnaces 
Wh l | 5 rted sé hardenu 2 
It I w Iping to take the diffe 
tL piece | t them 1 th | 
{ One e helpers took pal 
IW I re ) I l tie xX I 
lt and pot ( s time than 
ke ' npty and 
} ( | ( ir S 
betes et 9 , vay 
i ( Dp 1 \ ( I It 
TILI¢ ( I Il i 
( 17 V1 d p 5 
whet VO! 1ACt sed I Is Wt 
wot S¢ \\ 
W he rry | vanted o il 
ngine in 1 we simply us 
i 1d I rmotass! ini p ssiate ot 
MOtas We eat ¢ ticle he Cast 
rdened I wht ( ed p I the 
potash on with a spoon or rub the cyanide 


f potassium on with a pair of pick-ups; 


] 


re-heat the piece s treated 


and then cool 
will go in only 
bout 1/64 of an inch but ts usetul when 


R. R 


method here 


W. J. Shea, of the I. C 
\icComb, 
is to 


shops a 
\liss., says: “Our 


hirst put lavet t 


charcoal about 
114 inches deep 1 F tl 


, ’ , P 
iron box; then sprinkle on a layer of 


thet put mn the pieces to be 


ground bone 
hardened; then cover them with bone and 
. small quantity of rock salt. Salsoda 1s 


sprinkled in with the bone and also a 
small percentage of cyanide of potassium ; 
after this another layer is put in in the 
same way 


“A box 


in an oil 


10x12 inches and 36 inches long 


furnace for from 10 to 


box is packed with 


we heat 
12 hours. This size 
about 25 pounds of bone, 2 pounds sal 
soda, 3 pounds salt and 4 pound of cya 
nide of potassium 

“We have case-hardened large reamers 
made of soft 


leather next to the reamer and then pack- 


steel by placing scraps of 


ing them as above, and the reamers gave 


good service. For quick work such as is 
needed at 


use cyanid 


times in the round house, we 


of potassium and saltpeter for 


potashing.” 


I 


George F. Hinkins, Wilmerding, Penn., 
said ‘I have covered this subject pretty 
horoughly in former years and will only 
say now that we have introduced one new 
teature t that 1s eheating tl vork 
tter it C tht ugl trie rl et d 
€ case-hardenin 

In rel ting we mpl ag the w I 
n al yen fu ce heated up to 1500 «k 
gret f leaving it there suff 
ently long to get a uniform and even heat. 


and then cool it in running water 


of hardness, 


all inequalities in the 


ind 


struc 


adds a higher percentage 
also restores 
ture of the metal 

“T have often noticed case 


that looked 


hardened m 


terial crystalline all the wav 
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rough on small articles and the sam« 
was as brash or brittle as overheated and 


steel. I have taken so1 


properly reheated them as above 


harde ned t ol 


of thes 


and then broken and found the dark 
gray-iron fiber that was missing in 
irst hardening 

[he success of case-hardening 1s 
harden to the proper depth and retain in 
a good | sure tough and fibrous 
terior. ‘This can be accomplished by r 
heating, as, 1f ir first case-hardening has 


ausing the material 


reheating will r 


been werheated « 
become brittle, careful 
store or place the material in proper con 
dition 

William Donal 


Ot Cas¢ ‘ 


method 


ue said ~ 


has been brought out by 


new 


the American Gas Furnace Company, ot 
Elizabeth, N. J., 


Id method 


that is way ahead of th« 
f carbonizing, owing to thi 
fact that tl aterials are put into a retort 
vered up and filled with 

This 


with the packing of 


and this i 


carbonizing gas system does awa 


materials in boxes 


and hence effects a great saving in that 
way. It also case-hardens materials to a 
given depth in less time than by the old 
process his recent invention is un 


most important ad 
harden 


doubtedly one of the 


vances that has been made in case 


ing methods, and as it removes many of 
the main difficulties in the process, con 
siderable advance in the use of case-hard 


be expected, as, for 


ened products may 

many purposes case-hardened mild steel 
is an ideal material. It would certainly 
pay the members of this association to 


send to the company for samples, cuts and 
descriptions of this method of case-hard 
ening.” 

In the discussion on high-speed steel, 
J. A. Burkey, Delaware, Ohio, said: “We 
have annealed a great deal of high-speed 
steel. To do this we packed the pieces 
into a large pipe, or case-hardening box, 
closed it the 
case-hardening. We then placed the box 
in a furnace and heat to a good red heat, 


with lime and same as in 


continuing the heat for four or five hours, 


and let it cool off with the furnace over 


night, after which the steel can be ma 
chined as well as any annealed carbon 
steel 

“Reamers, drills and milling tools we 


for hardening, and 
If the tools prove 
oil at 


coke 


in linseed oil 


heat in a furnace 
immers¢ 
too hard wi 


450 degt es | 


draw a temper in fish 


threnheit. At this tempera 


ture we ercome the brittleness and the 


so that it will have a 


keen cutting de and he protected from 


any breakage when drawing the tool. By 


will be sure to have a 


tT ls 


this process you 


uniform heat in vour If they are 


polished before drawing you will have a 
clear view of the straw color you wish 
to secure 

Many other things of interest were 
brought out but these are the ones that 


are of special interest to AMERICAN Ma- 


CHINIST re ders 
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Engraving Dies by Automatic Machinery 


The Most Delicate and Intricate Designs Reproduced from Enlarged 
Bronze Castings. Relieving of Raised Die Automatically Accomplished 


BY SNOWDEN B. REDFIELD 





Die sinking has always been acknowl- THE PATTERNS much labor is also saved by simply model- 
edged to be a work requiring the highest Before describing the mechanical en- ing one section and then repeating this ir 
quality of skill for, from the nature of graving devices it would be well to go a_ the plaster and wax pattern enough times 
the work which is required of the die to little into the matter of the preliminary to make the complete symmetrical de 
stamp out, it is essential that extreme ac preparation of the pattern required. In sign 
curacy should be obtained the first place, the designer turns out a In order to give greater detail wher: 


There are many dies used in the stamp- sketch showing the finished piece, either necessary, it is customar 


ing out of sheet metal, silverware, both silver, brass or other metal which it is complete plaster model 
solid and plated, hardware, etc., the de desired to stamp into shape with the di and this model is the 
signs of which are so intricate and delicate From this sketch a wax model is made up artist to give the finis 
that it would seem to be possible to pro- by a modeler, this wax model being as _ pattern or model 1 | 
duce these dies only by the most skilful of | much larger than the desired tinished at bronze cast or ele 


y t ist a new 


1 the plaster mol 


ret uched by the 


| details. The 
mplete, a 
ice Al 





= > 


“tt 2 & 


f 


















KELLE} \TIC DIE-ENGRAVING MACHINI 

hand engraving [here are, however, au ticle as may be 1 red by th 1 nt t gl st 

matic engraving machines in the market detailed work 1 e€ put upon it loa tive, tl t result lis 
which are used by modern die makers _ sist in the n ine of 
who are doing this class ft engraving if the general ’ {1 article 1s sy1 tac r fe is desir patte 
which produce the most complicated de metrical or m e turned i lathe, su b ( 
igns in very rapid time and with the em as a plate 1 the gen shape hes 
ployment of little or no hand labor. Fig. 1 is swept up in half formed plaster and be relief (cam ses whe 
is an illustration of an automatic engrav upon this shape the modeler applies the reduction is ¢g lel lara 
ing machine made by the Keller Mechani wax scrolls, figures or flowers as is re a rdened plaster patter be use 
al Engraving Company, of New York, quired by the design n the machir Che cast-l e elect: 
which is turning out the die shown in the This completes the first model and hardened plaster pattern is then bolt 
enter of the picture, this being a reduced irom this a plaster mold is made simply revolving face plate on the engra 
reproduction of the pattern shown at the by casting plaster of paris around th ng machine as shown at the right of Fy 
right-hand end of the machine. model. When a design is symmetrical This pattern contains all of the minv 








| 
i 
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details which it is desired to reproduce 
in the finished die, which, as already 
said, will be smaller than the pattern 

PHe MACHINE 

Now as to the operation of the reducing 
engraving machi \ long steel bar, ( 
n Fig. 1, is so pivoted or fulerumed at 
V/ to swing 11 horizontal plane about 
V7 It is also pivoted at L so that the 
rm C may swing im a_ vertical plan 
about the axis / rom these two pivots 

axes, it is clear that the arm C may be 
wung in two directions about a_ pornt 

he intersection of the axes and M/ 
\t the right-hand end of C, it 1s 
supported by a= roller N_~ which ts 
n turn supported by the roller A 
The roller K is attached to a_ vertical 





and K t 


tne al 


() 


n 
and 


1 


by mean 


horizontal 


rubbing 


f1 


of the two rollers 


mC is free to swing eithe 


vertical plane without 


ny ction, as ©O 1s raised o1 
owered 
Mounted up tl rm ¢ t 4 is a 
inted tracing tool and at B is a re 
ving cutter Phe revolving cutter at B 
not much more than an old fashioned 
nnon drill sharpened to a very acute 
gle The shape of the cutter is similar 
» the shape of the tracer, but the cutter is 
ller than the tracer by the exact ratio 
f the duction of the finished die fron 
e pattern, wl it wil nde 
id is the s the iti 
igth f tl B tot iX V/ 
the gth from the t ( i tot 
X1S M 
I right-| id end yt t irl ( 1S 
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hold the 


against the pattern and the cutter B is re 


eRe 


few ounces to tracer point 


volved at high speed, that is from 5090 to 


Sooo revolutions minute by the motor 


Nel \ 
D through the belt as shown [he motor 
Ii by means of the worm gearing and 
the chain belts drives the shaft 7? and this 
shaft in turn operates worm gearing 
which revolves the wheels 17 and F which 
carry on their axes the two face plates 
the one containing the pattern and _ thi 
ther thr die Which it 1s desired to cut 
DoING THE CUTTING 
lo start the action of the cutting, the 
arm C is raised by means of the roller A 
connected to the slide O until the trace 


somewhere neat 
dD 


} 


Harp 


! rests upon the pattern 


After 


cutter 


center this the motor 


started and th 


Its Is 


B rotating its s 





ARIATION MECHAN 


point upon the steel out of which the die 
is to be cut, drills into this. steel \t 
the same time the worm wheels /7 and IF 
revolve, slowly rotating the two face plates 
t equal speeds 

\s the two face plates revolve, the arm 


Cc swinging in ard out, guided bv the 
tracer passing over the irregular surface 
the pattern, gradually drops down at its 
outer end so that the tracer «1 and tl 
tter B follow out*’a spiral course over 
surface of the pattern and the die 
respectively. By continuing to revolve thi 
pattern and the die and continually dt 
ping the arm while the pressure holds thi 
ointe gainst the pattern, it follows that 
CT por t 1 f ce oT the pattern 1 
iversed by ice! nd consequently 
duced in the steel of the die by the 


> 
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detail and the beauty of the work which 
this kind of 


with its intricate tracery and lines of the 


can be done on a machine, 


finest character, is truly astonishing 


lhe cutter exactly reproduces the path 


of the pointer ./ with the exception that 
the cut made by B is reduced in the same 
proportion as the length from B to the 
axis, to the length from ./ to the axis as 


already explained, this being the ratio of 


the relative sizes of the finished die to 
the pattern 
CurtTinG SPEEDS 
It will immediately occur to the me 


chanica! mind that as the tracer and the 
cutter travel over the pattern and die 
while the arm descends, the linear speed 
of the tracer and the cutter over the 
pattern and the steel will be rapidly in- 





= \ 


creasing as they approach the circumfer- 


ences ot th 


faceplates 


e This is true and 
is a very important matter, for if the 
cutting spe ed is right near the center, 
it will indeed be excessive at the outer 
rim and the quality of the work at the 


rim will not begin to approach that pro 


duced at the center lt the speed were 
set to be correct at the rim, it would be 


altogether too slow at the center and not 


only would time be lost, but again the 
quality of the work would vary along 
the radius of the circle. It is thus con 

ded that the travel of the tracer over 

e fac f pattern must be relatively 
uniform at all points. If, for example, 
15 inches per minute is the correct rate 
f rtain desired result, this speed 
or travel must remain uniform through- 




















nd 
he 
er, 
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It was at first supposed that a system 
of cone pulleys giving a variable speed 
drive to the faceplates would overcome 
this difficulty, but it was found that the 
cones did not give the correct speed varia 
tion and. while the quality of the work 
might be as desired at some one point 
in the radius, it would not be right either 
at the center or the circumferetice. Much 
study was given to this subject and a 
very ingenious method of speed control 
was eventually adopted 

Supposing the rotative speed of the face 
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system of conical pulleys. As a matter of 
fact, the speed of the pattern and the die 
passing across the points of the tracer and 
cutter as the pattern and die revolve should 
vary as nearly is possibl according t 
a parabolic curve and the ingenious speed 
control device with which these machines 
are provided accomplishes this result in a 


very pretty manner 


\ Parapotic VARIABLE SPEED GOVERNOR 
Motor E. drives the countershaft P 


} 


through the chain belts shown, but thers 





So g™>- * 3° t- 





























wo meres 


—~Exy 








FIG. 3 KELLER DIE 


plates is made correct for the outer rim 
of the die, it seems that at one-half the 
radius the speed should be twice as great, 
because the circumference is only half as 
long At one-feurth of the radius, it 
would seem that the speed should be fou 
times as great. Now the question arises, 
What ought the speed to be at the center 

According to this reasoning it would ap 
pear that the center speed should be in 
finitely great lhis of course has to be 


modified, but it is clear that the speed 


variation is not uniformly graduated and 


therefore is not correctly given by a simpk 


REPRODUCING MACHINI 


is interposed m this system friction 
clutch made up of steel disks and cork 
friction surfaces The surfaces of this 
friction clutch are held to a certain degre« 
of contact by means of small fly-ball 
governor and this governor is provided 


with an ordinary helical spring to rests 


’ 


the action of l 


centrifugal force of the 
balls. Connecting with the reacting spring 
there is a lever and a rod which are ar 
ranged to vary the tension of this spring 


this variation being in accordance with the 


shape of a spe cial cam) whicl is bolted 
the hack of the slide , As the slid } 


sae 
D4 


descends, the cam by means of the rod 
and lever changes the tension of the 
spring in the governor so that for a 
given speed of the governor balls, the 
grip of the friction clutch varies accord- 
ing to the shape of the cam 

Suppose that starting near the center 
of the pattern and the work the faceplates 
are run at their maximum speed. Now 
as the slide O begins to drop, the cam 
pressing against the lever controlling the 
governor spring causes this governor to 
release its grip very slightly upon the 
triction clutch, allowing the shaft P to slip 
a little with reference to the speed of the 
motor / Of course if the slipping be 
comes too great, the governor balls draw 
in and immediately take a new grip so 
that the combined action of the centri 
fugal force of the balls and the varying 
tension of the controlling spring as pr 
duced by the parabolic cam bolted to the 
slide O, give a variation of speed to the 
shaft /? and the two faceplates, which 
corresponds with great accuracy to the 
paraboli speed curve desired 

As may be, surmised, it is impossible 


to obtain the full range ot speed through 


the governor and the friction clutch, so 
that there are provided on the machin 
1W St cl inge wears \fter the full 
ranwe I spec 1 var t is been obtained 
witl 1 ‘ ne set t gears, the 
gears eC nged to zg i slower speed 


and nothe cam corresponding to thes 


+ 


I 
gears bol ed on to the slide / comes int 
i ' 


ontact and the operation is continued 


In Fig. 1 er ire seen three spro ket 
( . his arrangement being given to 

tain three main fundamental speeds 
vhich in turn can be iried as described 
vv means of the governor. On most of 


the machines now built, however, but two 
speed changes are required involving the 
use of but two sprocket chains, as it has 
heen found that this gives a sufficient speed 
variation for the most accurate work 
lhe gear changes are accomplished simply 
hy sliding yokes 

In work of this character, where every 
change of speed from one part of th 
work to another is more or less plainly 
visible in the finished product, great caré¢ 
is necessary to keep everything going 
under exactly the same conditions as far 
as possible during the completion of the 


however, possible by carefu 


' 


work It is, 
manipulation to even take out the cutter 
and the tracer for sharpening and to put 
them back again in such a way that th 
effect will not be shown. This requires some 


little skill on the part of the operator 


RELIEVING THE Dies AUTOMATICALLY 


n this die work for stamping sheets of 


, 
etal, the die (or female ) and hub 
: ; 
(forcer or male) must of course be repr 
ductions of each other with the exception 


' 


at while the die is recessed the hub is 


used. In order that these two surtaces 
sha e exactly alike, the bron patterns 
1 sed the ene ing machine 





are cast Irom tne 


intagl 


one being from the 


ré spe Cc 


n that 
seen that 


Way it 
dep 


patterns, one being 


other raised, re exact 
ch other 
known 1n 


be 


well 


cannot stamped 


are exact 


which 
h other it the 


or elevations of an angle 


degrees, without “relievi 


The 


remoyal of 


term “relieving” me 


stock from t 


faces of the force Che ; 
to be taken 


thickne SS of sto k 


and the 


off thi 


TOTCE 
usec 


extent of 


elevati 


ing 
pressions Of! ms 
as go degrees tl 
iff equals the full 
\s this 


angle, little or no stock 


amount 


forcer of a 


elevations or depression 


from 


more 
rowding 
tamping 

forcer 

throug! 


patte rl 


io and the 


tively 
the 
r¢ ssed 


counter] 


Irom 


reprodu 


pattern has depressions 


oreatel than x 
ng the force 
1 
+] 


alls i¢ 


he 


imount ot! 


simply 


sloping sui 


r depends upon 


| To! the 


Stamp 

ft the de 
angele 

| 

ot 


thickness 


varies with 


ust be relieved 


with 


steepel 


metal 


gradual 


same plaster model, the 
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‘y when cutting 


necessal 
a cutter with its point 


than the one 
It wall 
stock is taken from 


the 


diamete1 


thus be 


iat a little more 


and sloping sides of 














AN EXCEPTIONALLY FINE’ PIECE OF 


ENGRAVIN( FULL SIZI 


will the importance 


In fi the 


he cutting point 


ict, 


a microm 


for the 
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purpose, so that it will be smaller than the 
point of the tracer by the exact amount 
that it is desired to reduce the size of the 
pattern in the finished die. This ratio is 
again the same as the ratio of the lever 
arms of the cutter and the tracer on the 
swinging arm, as shown in Fig. 1. 


IRREGULAR SHAPES 
have considered the cutting 
less round figures, but these 
used for cutting dies having 
Take, for instance, a silver 
The dies for 


So far, we 
of more or 
machines are 
any contour 
back for a 
stamping this will, of course, be of irregu 
lar shape corresponding in outline to the 


hand mirror 


shape of the mirror back. 

For doing this work, the pattern 
clamped onto the faceplate as before, and 
the tracer and cutting tool started near 
the of figure of the pattern 
and the die to be cut. The first cuts made 


1S 


center the 
are small spirals which grow larger and 
larger and on the narrow part there will 
soon come a time when the tracer is out- 
side of the boundary line of the pattern. 
When this all the time 
taken to utside surfaces 
wasted, so that the 


has happened, 


traverse the is 
operation of the ma 
chine is slightly changed. 

An electric 
nection with a tripping lever 
plate, so that when the faceplate has re 


switch is thrown into con 


on the face 


volved a certain distance, the lever re 
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ian the 
mount 
of the 
atio is 
lever 
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‘utting 
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laving 
silver 
s for 
‘regu- 
oO the 


rm is 
, and 
near 
ittern 
made 
and 
will 
out- 
tern. 
time 
es is 
ma- 


con 


face- 
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verses the switch which in turn reverses 
the motor driving the faceplates. These, 
then, immediately turn back in the oppo- 
site direction until another stop is reached, 
when the motor is again reversed. In this 
way an oscillating motion is given to the 
faceplates and the tracer and cutter de- 
scribe swinging arcs whose lengths are 
only slightly greater than the width of 
the pattern at that point. 

When the work has been completed at 
one end of the pattern in this way, the 
faceplates are turned on their axes so that 
the pattern and die are the other side up 
and the oscillating motion is continued 
while the tracer and cutter follow out the 
surface of the other end of the design. 


SENSITIVENESS A PRIME REQUISITE 


For some classes of work where the de- 
pressed and raised portions of the pattern 
are very deep, it is necessary to use a re- 
volving tracer, as well as the revolving 
cutter, but it is really astonishing to note 
what steep surfaces the ordinary stationary 
tracer point will climb so that the revolv- 
ing tracer is not very often necessary. 

The amount of pressure put upon the 
swinging arm C to hold the tracer 
against the pattern and the tool against 
the work is rather important, as if 
the pressure is too great, both the 
tracer and the tool become worn, and this 
For this 
reason the pressure is made as light as 


is shown in the work produced 


possible, and is, in fact, but a few ounces. 
Under these circumstances it is necessary 
to have the swinging arm as free as pos- 
sible from any external tendency to swing 
it in any direction. This is the reason for 
providing the rollers N and K in order 
to do away with any slight friction. 

Aside from this it will be noted that the 
motor D driving the cutter B is mounted 
directly upon the arm C, and the drive is 
by means of a belt. The machines for- 
merly manufactured were driven by a 
motor, which was mounted on the main 
frame and the belt passed around a num- 
ber of pulleys before reaching the cutter. 
It was found that even with the very slight 
in-and-out swinging motion of the arm C, 
a different tension was given to the belt 
driving the cutter, and this tension af- 
fected the pressure brought to bear upon 
the tracer, and this in turn reduced the 
sensitiveness of the machine. As at pres- 
ent built with the motor mounted directly 
on the arm and the arm supported by the 
rollers, the tracer and the cutter appear 
to be about as free from external influ 
ences as it is possible to imagine. 

Of course, the positions of the two face- 
plates are adjustable along the base of the 
machine, and the relative position of the 
tracer and the cutter are also adjustable 
along the length of the bar. The object 
of this is to give any desired amount of 
reduction in the size of the work, and 
in order to facilitate this a finely divided 
scale is provided along the bed of the ma- 
chine, measuring from the axis of the 
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spindle carrying the pattern to the swing- 
ing center L. 

Wherever it is possible to do so, the 
heavier cuts on the dies produced are 
made in a milling machine using an end 
mill. This procedure saves considerable 
time for the engraving machine by taking 
off much heavier cuts, and also saves wear 
on the cutter. 

To produce a fine character of finish, 
the engraving machine goes over the work 
at least twice, the first time using a coarse 
tracer and cutter, taking comparatively 
heavy cuts, and the second time going 
over the surfaces with finer tracer and 
cutter points and using a much slower 
speed of the faceplates, producing a much 
finer cut and a better surface 


A Repropucinc MACHINE 
Fig. 3 is an illustration of an engraving 
machine used for reproducing a given 











FIG. 0 DIE FOR SILVER BRUSH BACK HALF 


SIZE 


pattern or duplicating work that has al- 
ready been cut, in exactly the same size 
The principle of this machine is the same 
as that shown in Fig. 1, with the exception 
that the position of the tracer and the cut- 
ting tool relative to the pivot of the swing- 
ing arm is the same for each. In this way 
it is clear that the size of the work will 
be the same as th In the 
illustration it will be seen that the tracing 
tool is at the top of the right-hand end 


it of the pattern 


of the frame and the cutter is at the bot- 
tom. The whole arm swings in and out 
about the vertical axis at the left end of 
the arm, and at the same time the motor 
at the bottom alternately raises and low 
ers the slide just back of the tracer and 
cutter. This sliding motion takes the place 
of the rotating motion given to the pat- 
tern and the work by the machine, shown 
in Fig. 1. In this way, the tracer and 
cutter follow over the entire surfaces in 


539 


straight parallel lines instead of in spirals 
or arcs 

Reduction in size as obtained with th« 
reducing machine is a great advantage, as 
by this means very fine work may be pro 
duced from a large pattern easily handled 
by the modeler. The duplicating machin¢ 
is used only when a duplicate of a finished 
article is desired, this article having all the 
fine work in it originally cut by the reduc 
ing machine 


CuttinG TurBINE BLADES 

Fig. 4 is an illustration of an engraving 
or die-cutting machine which is cutting 
turbine blades At the right-hand side 
of the picture it will be seen that the 
tracer is caused to follow around the 
periphery of a sheet-metal templet, this 
templet being an enlarged reproduction 
of the turbine bucket, which it is desired 
to cut by the revolving cutter. This is 
a most interesting application of the en 
graving machine, although it is not as yet 
commercial practice 

Besides making the dies for stamping 
sheet metal, such as silver or brass ware, 
the engraving machines are also used for 
the cutting of dies for coins, medals, et 
and the high quality of the work which 
they are able to turn out now, not only 
rivals that which can be produced by the 
most skilful hand operators, but far out 


classes it 


Threading the Studs in Washout 


Doors for Boilers 





By Ropert Brown 


Herewith is end elevation and plan of a 
simple rig made for holding washout doors 
for boilers, when being threaded at A 
The door is well shown in the end eleva 
tion, and is an ugly piece to hold for 
threading quickly. Till this method was 
adopted they had always been done with 
single-pointed tools in the lathe. The 
door is a drop forging and is % inch 
diameter at the end of A, tapering to 
about 15/16 inch at the neck B. The neck 
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DING WASHOIl DOORS 


was first reduced in the engine lathe with 
od fillet 


A wa 


a forming tool which left a e¢ 
rick 


close to the door, after wl 


threaded in the drill press 

The jig was bolted to the drill-press 
table and the geometric self-opening di¢ 
head was carried and driven by an adapter 
in the drill spindle. One cut finished A 
to size, and no time was lost in returning 
the die head ready to thread another stem 
As it did not run very fast no trouble was 
experienced in closing it by hand. It will 
be noted that the door is an easy fit at C 


and D. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR’ USEFUL 


Boring Mill Fixture for Holding 
Cams 


shows a fixture designed 


Phe sketch 
to center and hold the cam shown for bor 
ing in the mill. It is 
equally applicable to pulleys, gears, or sim 
rims 


vertical boring 


ilar parts, particularly such as have 


too light to be safely held in the ordinary 


chuck. Fig. 1 shows the fixture with the 
work IV fastened in place, and Fig. 2 
shows the iixture alone ready for a cast 
ing to be put in. The body of the fixture 
is a cast-iron plate .1 having a projecting 








Three clamps H are provided, which 
rest on posts / and bear on the work 
directly over pins J. The detail of the 


clamp, Fig. 4, shows the elongated hole 


for the stud and a slot in the bottom, fit 
ting over a a post, which permits 


of sliding the clamp back while preventing 


pin in 


its turning. 

In use the fixture is first arranged as 
with clamps drawn out 
The casting is 


¢ > 
Fig. 2, 


radially. 


shown in 


and levers set 


then put in, resting on pins J, and lever 


D’ is swung around by grasping knob FE 
swings levers D D 


through ring B, 


This, 


IDEAS 


High Speed Steels, the Brazing of 
Cast Iron and Hand Milling 
Tools 





Since the high-speed steels have come 
into such general use there is an acknowl- 
edged advantage in their use which I fully 
But what I wish to call atten- 
that there are 
modern 
not 


appreciate. 
tion to in this 
conditions in 
the 
much about. 
They tell us how many feet per minute 


article is 
the 
makers 


many average 


shop that steel do say 
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FIG, ! 


ring turned on its lower face to center it, 


and three holes O to receive bolts to 


fasten it on the faceplate of the machine 
In the upper face a groove is cut so that 
the ring # sets in flush with the top of 
the plate This ring has three slots cut in 
its periphery to fit the rollers C, which are 
fastened to the bottom of levers D D and 
D’, The lever D’, shown in detail in Fig 
3, 1s the same as levers D D except that its 
outer end is left longer to provide room 
for knob / The levers are pivoted on 
screws and on their upper faces have 
rollers G which bear against the circum 


ference of the casting. 


FIG, 2 


MILL FIXTURE HOLDING CAMS 


FOR 


and brings rollers G closer together until 
they touch the outside of the cam. Block 
K swiveling in plate A, is then turned up 
and screw L brought up to hold the levers 


lhe 


true the clamps are slid in and tightened, 


in place circumference now being 
holding the bottom side of the cam true 
against the three pins J 

Phe 
fastened, and is ready to be 
reamed \ 


UuSé d on 


casting is thus set true and firmly 
bored 


hixtures 


and 


number of these are 


being the vertical lathes 


turret 


and have proved very rapid and ef- 


ficient 


Albany, N. Y T. R. Starx. 





FIG. 4, 
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their steels will cut at a certain feed and 
cepth of cut on certain grades of material 

In many places there is necessarily a 
of stock that must be re 
moved, but we plan to have just as little 


stock to be machined off as possible, and 


large amount 


very often it is not how heavy a cut thx 
too! will stand, but how coarse a feed and 
how fast a speed on casting scale, that has 
spots, stand, 
and how good a finish will it leave? 

While I understand that the steels that 
the greatest amount of clean 
work 


above conditions than a 


more or less hard will it 


will remove 


stock will usually proportionately 


better under the 
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poorer grade, yet | would be better able to 
select the grade that would meet my re- 
quirements best if the makers would tell 
me more about tests made under similar 
conditions. 

A few months ago a representative of 
a firm who sells a brazing compound and 
equipments for brazing cast iron, came 
around with a lot of brazed samples for 
prospective customers to break, that they 
might see that the break always occurred 
somewhere outside of the brazed part 
It occurred to me that they broke some 
what easier than they would have done 
before being brazed, as though the brazing 
process had rendered the metal im its im 
mediate vicinity somewhat brittle 

However, the brazing of cast iron is a 
thoroughly practical thing to do in many 
cases. But it is frequently done on brack 
ets and frames that are so badly warped 
by the brazing process that the work after 
ward of refitting and straightening is as 
much or more than it would be to mak: 
the part new. 

And in many cases castings get broken, 
not in their regular use, but by some acci 
dent which is not likely to occur again 
The repairing of such by brazing, even 
though they are not as strong as they 
riginally were, is satisfactory 

The hand-milling tool (in the form of a 
file) that has recently been brought out 
fills a long-felt want, and is a surprise to 
most everyone when they first use it 


a 


b| : fe 
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FIG. I. BASE PLATE OF ENGRAVING MACHINI 


I believe there are but few shops that 
use files at all that can afford to be with- 
out them But when the salesman is 
showing us how fast and easy it will re- 
move a large amount of stock we some- 
times are so enthusiastic about getting 
hold of all the new and good things that 
we may forget that we should remove all 
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the stock that we possibly can with the 
machine tools, and that filing even with 
the best of files is a slow and unsatisfac- 
tory job, and the amount of it done should 
be as small as possible consistent with 
gcod work 

» show how 


1 speak of these things t 
necessary it is for us to do our own think 
ing. It’s perfectly natural for the carpen 
ter to repair all things with wood, and for 
the blacksmith to use iron to make the 
same repairs, but it would be equally un 
wise for us to give all our repair work to 
either the one or the other, and for the 
same reasons we must look very carefully 
into the conditions which we have to deal 
with 

Watervleit, N. Y. Joun Mark May 


Cutting Steel Figures on a Dnill 
Press 


Having read several articles on letter 
cutting in the AMERICAN MAacHINist, I 
thought the following might be of interest 


. 


: est \ 
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FIG, 7 





FIG. 4 


SOME OF THE DETAILS 


The pieces to be cut were of tool steel 
and afterward hardened Some _ thou- 
sands of these were required for some 
ticket punches we were making, and they 
are being used on the Egyptian State 
railways at the present day. The pieces 
were held in a holder and then put in posi 
tion and clamped by the screw a, in Fig 
1. This also shows the moving platform, 
which consists of an iron casting, fitted 
on top with a receiver for the holder > 
and on the underside with three studs c. 
The length of the plain portion of these 
studs was made so that when the nuts 
were screwed up hard the distance be 
tween the upper face of the washers d, 
and the lower face of the casting ¢, was 


54! 


such as to allow the casting to slide on 
the top plate without lifting 

Fig. 2 shows the construction for ob 
taining the desired movement, and needs 
but little explanation Che screws f were 
of tool steel and hardened at the pointed 
end, and the bushes g were also of hard 
ened steel, driven into the mild-steel ring 


h, and sleeve k 


Che pieces / were hard 

ened, and dovetailed into the upper plate 

Keys m were fitted to the sleeve k, and 

were made a good sliding fit in the actuat 

ing rod n. Fig. 3 is an inverted plan of 
i 


the top joint, and Fig. 4 a similar view 
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MACHIN IN PLAC ON RIL rRESS 
it the lower joint The holes in the top 
plate through which the studs ¢ pass, were 
made sufficiently large for the movement 
required 

Che lower plate was made the same size 
as the upper plate, the two being con 
nected hy four pieces of mild-steel bar as 
shown, Fig. 8 Che lower end of the 
actuating rod is shown in Fig. 5, and is 
bored to take a piece of drill rod, which is 
pressed down by the spiral spring. A piece 
of wire passes through a slot in the actuat 
ing rod and through the piece of drill 
rod, so that the latter can be raised with 
the fingers. Fig. 6 shows a mild-steel disk, 
of which several were required, varying 
in diameter to suit the depth of cut re 
quired. These disks have a small hole 
in the center to take the pointer, shown in 
Fig. 5. For master figures, we purchased 
some brass figures as used by pattern- 
makers, and filed them to an even width 
all-round. This rig was used on a sensi- 
tive drill, which had to be speeded up con- 
siderably, and a thin cotton belt used in 
place of the thick leather one 
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The cutting tool was a piece of wire 
ground as shown in Fig. 7, and, of course, 
was hardened. Fig. 8 shows the rig as- 
sembled. In operation, this rig was bolted 
to the table of the drilling machine, the 
master figures being attached to the lower 
plate. The tool was set to the correct 
depth, and the largest disk was run around 
the master figures, the pointer of the 
actuating rod holding the disk. The next 
largest disk was then run around, and so 
on until the figures were finished. In 
the case of such figures as 8, 6, etc. a 
small drill had to remove the center por- 
tions, the V-tool being used for finishing. 
This rig turned out a first-class job, and 
in the absence of an engraving machine 
useful purpose. 

E. J. JoHnson. 


served a very 


London, England 





Fine German Locksmithing 


As when the Diisseldorf exhibition was 
opened with eclat by the German crown 
the latter, in a fine speech, con- 
gratulated his future the 
marvelous progress they had made and 
were still making in the industrial and 
than right that 
workmen 


prince, 
subjects upon 


fine arts—it is no more 
\merican 
hould 
for foreign trade 
they have to encounter in the land of the 
“Pickelhaube.” This is all the more im- 
portant in view of the fact that Ameri- 
can apples have been excluded from com- 
petition with the luscious fruits of the 
Brandenburg, and 


manufacturers and 
particularly if 


sort of 


know they wish 


what rivalry 


mountains of 
\merican beef, which is 
enough for “Englander,” has also been 
shut out from German ports as not fit to 
be seen on the same day with the tender 
Rindfleisch of the Brandenburg highlands. 
We must have some chance to make a 
penny out of the Germans, and if their 


unny 


only good 


mechanics are going to beat ours out of 
their boots on their own ground, there 
will be nothing left for “we’uns” to do 
but find a small knot hole, crawl 
into it, and pull it in after us 

This being the case, I send you a small 
valise key, which was made at the prin- 
cipal “Schlosserei” in Hanover (popula 
tion, including Linden, which is continu 
ous therewith, about 280,000). It was de- 


livered, in company with a duplicate made 


nice 


at the same time, without any hole in 
what would otherwise have been the 
bow :;” the reason probably being that the 
Germans have the idea that all Ameri- 


ans carry all their keys in their pocket 
books, or at least in their vest pockets 
As it is my custom to carry all American 
keys on a ring (I have now a small truck 
for the German the wheelbarrow 
was unhandy) I ordered holes made in 
these, so that they could go on my key- 
ring along with the American ones. This 
work, however, I had done in a leading 


ones, 
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establishment on another street (It is well 
to distribute one’s custom so as not spend 
too much money in any establishment. 
Also, one learns where the best work is 
done). The effects of the early medie- 
artist workman may still be seen in 
sample, sent herewith, of their suc- 
This goes to 


val 
the 
cessors’ loving handiwork 
show us what one can do if one has an 
ideal and _ follows masters. The 
modern tendency, “secessionist,” so called, 
has, however, had an influence upon the 
German workman of the present day. 
The leaven of the industrial-art schools 
has evidently penetrated here. This is 
seen in the departure from stiff regularity 
in the form of the bow, and in the eccen- 
tricity of position of the hole. The hole 
itself (I regret the inability of a mere 
halftone engraving to do justice to this 
work of true art) skill and 
ambition can accomplish when the ideal 
is high, and the taste has not been con- 
the stiff turned 


good 


shows what 


taminated with outlines 

















GERMAN FINE(?) LOCKSMITH WORK 
out by American shops. Seen from one 
side, the hole is countersunk and the sur- 
face smooth; from the other side, how- 
ever, there is a delicate fin, which gives 
variety, and the owner of the 
key to tell, even in the darkest night and 
with gloved hand, which side of the key 
goes toward the right 
You will pardon me fo: 
much of your space, and you will, I hope, 
relieve me of all imputation of being an 


also aids 


taking up so 


alarmist, but I feel it my duty to our 
Yales, Corbins, Millers and Eagles, and - 
ll the rest of the struggling American 


lockmakers, as well as to our locksmiths, 
pure and simple, wherever they may be, to 
point out the work that Germany, the in- 
dustrial center of the world, can attain 
without half trying 

I beg you not to use my real name, as it 
might create unpleasant feelings on the 
part of the American lock manufacturers 
and mechanics, against one who prefers 
to sneak behind the modest nom de guerre 
of ArTIST ARTISAN 


Hanover, Germany 
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Hours of Daylight and Working 


Hours 





I notice that a daylight-saving bill is 
before the legislature of one of the States 
in the Middle West. These bills crop up 
every little while, but I never took any 
interest in them until this summer. | 
have a sleeping room that faces eastward 
and has no blinds. I began waking at 
5 o'clock and found the sun shining; much 
to my surprise. Also I got acquainted 
with the milkman, who had previously 
been a rather mythical being whose pres- 


ence was only inferred from certain 
periodic happenings rather than from 
actual contact. He said the sun rose 


ahead of me a large part of the year, and 
that if I rose when I ought I would have 
time to do some work before supper. I 
hunted up an old almanac and verified his 
statements. 

It seems that for seven months in the 
year the sun before 6 a.m. This 
daylight law seems to be a scheme to take 
this happening, which has 
been going on so long as to be a habit 
The idea is that if everyone got up a littl: 
earlier and went to bed a little earlier that 


rises 


advantage of 


it would cost less for gas and electricity 
and Standard Oil and tallow candles, and 
The shortest day of the year is 
long. If 


so on. 
nine hours and four minutes 
your employer asks you to get to work at 
7:13 a.m. and quit at 4:13 p.m., with an 
hour for dinner, you get in eight hours 
and he gets all the daylight time you 
have except two minutes at each end of 
the shortest day. If it were not for cloudy 
days he would not have to have a lighting 
plant at all, which would be excellent for 
him. 

If you are running on a_nine-hour 
schedule from November 9 to February 1 
you have no daylight of your own. In 
November you work from 6:30 a.m. to 
4:30 p.m., and February 1 shift to 7 a.m. to 
5 p.m. In the meantime it makes no dif- 
ference to you what your hours are, but 
quite a bit to your employer. The 10-hour 
day is worse yet. If you try that from 
October 17 to February 24 you cannot see 
the sun except at noon, and your schedule 
of work is 6 a.m. to 5 p.m. in October, and 
6:30 a.m. to 5:30 p.m. in February. 

All this simply indicates that we are not 
in the habit of getting up and getting t 
work early enough to get the full value of 
our sunlight. What appears to fix our 
working hours is the old, old custom of 
having dinner from 12 m. to I p.m., and 
then balancing the working day each side 
of that. In almost all cases where the 
dinner hour is from that it is 
pushed ahead to 1 to 2 p.m. instead of 
doing the logical thing and having it be- 
tween II a.m. and 12m. Custom is so strong 
that the reformers think it will be easier 
to move all the clocks ahead an hour than 
to get people to change their habit, which 
principal habit is watching the clock. So 


varied 
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few people have sun dials now-a-days that 
possibly it would not be very troublesome 
to do this. If it was. generally accepted 
that this was the proper thing it could be 
‘ase when rail 


as easily done as was the 
road time was adopted 


So far there has been very general 


demand for such a change In fact, there 
are a lot of us that like to sit up late 
nights. Even the little Entropies tease 


sit up later and later every year. Some 
f us like to work better at night anyway 
In. spite of my milkman’s sarcasm I do 
get in a day’s work usually, even if quite 
i bit of it is after supper. If tt is true 
that peopl pre fer to use rtificial light 
good part of the time then it must be 
classed as a luxury. If we can afford it, 
then it is nobody's affair. Except for 
fireflies, we are the only animals that make 
artificial light, so possibly we ought to use 
ur privileges 

Springfield, Mass ENTROPY 





A Stud Releasing Device for the 
Flat Turret Lathe 





Jones & Lamson 


called on to make 


As an operator of 
turret lathe, I am 
large numbers of studs, ranging in size 
from % to % inch for gas-engine work. 
The making of a stud is very simple 
and easy thing, but the monotony of it 
leads one to thinking of means to get 
around the undesirable features of the 
work and to facilitate the output. Figs 











STUD-RELEASING DEVICE FOR 


1 and 2 show an apparatus which I have 
made for releasing the driving nut from 
the stud after the thread is cut. The 
parts of Fig. 1 not section lined show 
the regular automatic chuck of the Jones 
& Lamson lathe. P is circular plate 
recessed to fit over the flange of the chuck 
to hold it central with It also has a 
projecting ring X which carries part B. 
The plate P is provided with two pins M 
and O on opposite sides of it. M serves 
to drive the plate P, being inserted be- 
tween the jaws of the chuck for that 
purpose. O releases the pawl D from 
engagement with 4 and serves to back the 
driving nut off the finished stud. S and 
N are the driving stud and nut respective- 
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ly. B is a collar fitting the nut N loosely 
and having a pawl D which engages A 
when the spindle is run backward. A is 
a stationary ring in which B rotates and 
is held from turning by the round bar T, 
which is secured the casting carrying 
the speed-variator levers of the lathe. C 
is a collar attached to the end of the 
driving nut NV and held by the set screw 
FE. R is a spring which holds A and B 
in place against the plate P and at the 
Same time gives the nut N freedom to 


back off the stud S when the stud is re- 


leased 

In putting the attachment in place, | 
put in the chuck, three jaws and two 
separators, the pin / going where the 


third separator should The driving stud 


S and nut N are put in and the chuck 


closed. Turn spindle until pin O is on 
the top. Screw the nut N up against the 
plate P. Slip A and B in place with the 
pawl P on the bottom side. Put on the 


Q is 


54° 


the same as heretofore used. The driving 
nuts for the different sizes of studs being 
the same external diameter, the attach 
ment fits all of them 


Astoria. Ore W. WHITLEY 


A Gear Cutter Centering Gage 


The cut shows the device used in ou 
shop for centering gear cutters While 
several tools designed for that purpose 
have been shown in these columns, I be 
some advantages 

[he gage proper slides on a ground 
bor held between the dividing head and 
tail center on the milling-machine table 
The V-slot for the cutter in the upper end 
is cut straight—that is, in line with the 
axis of the arbor—but the points are cut 
off at an angle, leaving the V smaller at 


ne end [his permits its use with fine 











\ GEAR-CUTTER 





FIG, 2 
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THE FLAT TURRI LATHI 


spring R and the collar C and it is ready 
for use 

The nut ends of the studs are cut first 
and are made loose enough so that they 
may be screwed into the nut N with the 
fingers. Start the spindle forward, place 
a stud in the nut N with the fingers, set 
the die up and cut the thread. Then re 
verse the spindle, and during the first rev 
olution, the stud is released from the nut 
N and may be taken out by holding it in 
the fingers while the spindle runs back 

The principal parts of this attachment, 
namely P, B and A, were made from bar 
stock, pieces being sawed off of suitable 
length and finished in the turret lathe, 
the driving stud S and nut N being 


CENTERIN(‘ GAGI 


pitch cutters where the points of a large 
V would strike the arbor collars 

The centering, of course, is done by 
setting the sides of the gage vertical with 
the aid of a square. The device is con 
venient to use in that once it is under the 
cutter it holds itself in position, leaving 
the hands free to handle the square and 
adjust the machine 

Brooklyn, N. Y T. SQUARE 


When the growing scarcity of timber is 
called to attention the common thought 
is that suitable substitutes for wood in 
building and structural work is the only 


salvation, and in this connection it 1s 
significant to note that inroads into our 
forest wealth are made from other direc 
tions as well [he wood-pulp industry 
in this country has become a large factor 


In the 251 wood-pulp mills operating in 
this country last year, 3,346,106 cords of 
wood were converted into pulp, of which 
it is noted that 64 per cent. was spruce 
(his industry “has developed so rapidly 
during recent years that the domestic 
supply of spruce, the desirable specie for 
the purpose, has proved inadequate, and 
large importations from Canada are made. 
Hemlock and poplar are used in the next 
largest quantities, no less than 90 per 
cent. of all the wood used for pulp-making 
purposes coming from these three species. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


The Temperature at Which to 
Quench Tool Steels 


[ can hardly leave Mr. Osborn’s kind 
words at rest, even though I am tempted 
to try to absorb all the glory that James 
Steel is receiving, especially in Mr. Os 
done 


page 77. | have 


Steel a 


article on 
make 


writer, and wil! only protect his statements 


born’s 


James famous 


my best to 


insofar as it does not lead me into a 


( lash 
Should | 


carbonless 


get seriously tangled in deal 


ferrite, and 


about 


ing with iron or 


s 


subsaturated steel, and be tossed 


mentally by some molecular disturbance, 


caused by the steel being heated beyond 


the coalescence point, then I may long to 


get behind the fame of James Steel and 
have a few moments rest. 

With all due regard to those who have 
failed with some of the late products of 


science in heat-treating steel, let me say 


awake, get busy and try again; it may not 
be too late to learn how to use them. 
Here let me quote from J. Kent Smith 


under the heading of “Heat Treatment of 


Vanadium Steel,” but before doing so let 


me say that vanadium steel will stand 


any of 
Yet 


metal 


more abuse in forging, ete., than 


our carbon steels intended for tools 
a trained analyst, 


steelmaker 


hear what this, 


lurgist, and practical has to 


say. It 1s simple, vet he finds it of value: 


“If heat be 
steel, it will become sensibly hotter with 


applied to a bar of normal 


each successive increment of heat up to a 


given point. Thereupon further applica 


a molecular rearrang: 


the 


tion of heat causes 


ment, instead of increasing sensible 


temperature of the steel; the pearlite be 


comes broken up, its carbides going into 
solid solution in the ferrit When such 
decomposition and solution are complet 
the sensible temperature of the steel again 
rises as heat ipplied 

In cooling the steel, the converse take 
place Po a certain point the steel cools 
regularly; the It apparently ceases to 
( ol, it di ed rlhides being th wi 
out 1 luti ne illovi v emselve 
with fer { I pearlite when tl 

bid ire letel thrown ut oT 

lution ‘ | | Goal I vula 
proces SI | briet explanat I 

ile e! s ( 

| f \ let \lr. Osb e % 

x 1 fe t ‘ ttom tT the u 

( HI quite right in understanding 
mk I ud il ft ] I 

‘ ( ] f1 litte t steel 


PAY 


each might require a different degree of 


heat from the calescence point. I have 


found that this must be due to something 
other than the carbon, providing the car 


bon was what it was claimed to be. 


[ have no desire to discuss any rule 


governing the best quenching point, from 
the calescence point, in the hardening of 
tools, but I have no hesitancy in giving the 
readers of the AMERICAN MACHINIST my 
methods of procedure in determining just 
what heat will be the best to quench at, 
to produce the best cutting grain, together 
with the greatest degree of hardness from 
a piece of steel cut from a certain grade. 


The reader must not be led astray by 


the above statement as the two heats can 


not be considered together First; we 


must tind this quenching heat Then we 


must work as close to it as is possible 


Second; the size, 
that 


when hardening tools 


distortion and design are factors 


must receive consideration previous to de 
ciding on the best heat for the greatest 
hardness, or cutting qualities 

All decarbonized stock 


from the test pieces, I commence to heat 


being removed 
and harden them to certain temperatures, 
as registered on the pyrometer, but do not 
heat any part of the test pieces more than 
this refining and in 


creasing the efficiency of the steel 


once, as would be 
After hardening each test piece at a dif- 
ferent I break them until I 
find the grain that I think is the 
Then I take three pieces, one of each 
steel being tested, and harden 


temperature, 


best. 


grade of 
at the heat that has been determined by 


the test. I then take one piece from each 
grade and draw it to 400 degrees Fah 
renheit. The second piece from each grade 
| draw to 410 degrees and the third to 


15 degree s 


These are then tested on the sclere scopt 


tor hardness, and ‘tt I have lost tive points 


in the letting down, or drawing, of any of 
the pieces I return again to my first test 
and add more hea lf I have lost tive 
points in hardness, | add 1&8 degrees Fah 
renheit in heating lf ten pomts are lost 
in the letting down, | add 35 degrees to 
iv q enching heat 
This is continued until not more than 
3 pomts are lost then the test pieces are 
vhere I know will require considerabl 
eat to break tl 1 dov nm use At the 
ne time I hay good gral d do n 
look f Iprovement inv additional 
I t, nor doe l appen that the heat i 
» be lowered We isually find the steel 
to be at its best after this test fully 
1 ‘ 


FOR THESE 


ALSO 


After take 
grade of steel being tested, give them a 
uniform grinding end put them to work 
specd that is continued 
until the tools are broken down or 
stroyed. If there is any material difference 
the 


this we one tool of each 


moderate 


at a 


de- 


tested, 
trials 


in any of the pieces being 


weaker ones are given continued 
and if they cannot be made to equal the 
best record produced in the test, we begin 
to think we have found a difference in the 
adaptability of the steel and discontinue 
our tests of hardening, and test for the 
calesence point. 

We find ordinarily that the best hard- 
ening heat is from 20 to 35 degrees Fah- 
renheit beyond the calescence point, but in 
find the best heat to 
be as much as 90 degrees above. We do 
not look for the calescence point first, in 
the hardening, but in the annealing we do. 

Should two grades of 
harden them Fahrenheit 


above the calescence point and draw them 


some instances we 


we take steel,, 


at 18 degrees 


both to 415 degrees Fahrenheit and find a 
noticeable difference in the hardness of 
the two, it proves that the softer requires 
a higher heat above the calescence point 
than the harder tool. This that 
we cannot heat every grade or make of 


shows 


steel to the same degree above the cales- 
cence point. 

Should all tools do their best when just 
hardened not let down, could 
stay considerably closer to the calescence 


and we 
point and a more uniform rule might be 
given as to how to determine just how 
many degrees above the calescence point 
produces the hardest tool. 

To treat this subject in another way, 
let us suppose that we have a comparative 
to make of two steels with the same 
different 


test 


carbon contents, vet of makes. 


We would hardly be censured for harden- 
ing both pieces at the same heat; in fact, 
most anyone would be satisfied with that 
lo me, however, 


the cor- 


treatment of their steel 


this is not fair, because it is not 
may have proceeded 
correctly for one piece but not for both 
r should be to heat 


and 


rect treatment We 


lhe first thine and 


harden and then draw test for hard 


ess 


chemical composition 


(On account if the 
if some steels, they will harden extremely 
hard at a low heat, but will lose hardness 


rapidly when being drawn back; but when 


more heat 1s added when hardening they 
become less liable to such great loss in thi 
letting down 

requiring the greatest amount 


The tool 


of heat to cause the greatest reduction in 
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its hardness will be the best tool. This is 
why we do not look for the calescence 
point previous to the hardening, but as 
stated, should there be too great a differ 
ence in the results obtained in the cutting 
test, then the calescence point is taken up. 
Usually the drawing test holds good and 
the speed has to be reduced to a point 
where the tool will not heat to the break 
ing-down point; it being hard enough to 
cut at a slow speed, but will not stand up 
under a speed that will heat the tool t 
430 degrees Fahrenheit 

Some may want to know what ts con 
sidered the best cutting grain for a tool, 
but it would be just as easy to answer 
that as it would be to recommend a special 
heat for steel of, say, 1.25 per cent. car 
bon, when you know nothing of the other 
imegredients 

If we could name a special make of 
steel without the reader forming the con 
clusion that it is necessary for him to use 
that particular make of steel, in order to 
be able to follow the instructions given 
(which is true); then I could say heat 
\'s steel to 1403 ck grees Fahrenheit, 
quench in brine and you will have the steel 
with its best cutting grain and hardest 
point 

While the composition is the one con 
trolling clement, different steelmakers us« 
different compositions Thus we are 
forced to disregard the calescence point 
when determining the best heat for tools 
lhis is very noticeable in alloyed finishing 
steels 

While some steels, of precisely the sam 
carbon contents, will vary from 20 to 65 
degrees Fahrenheit for the best hardening 
heat, we tind in heating high-speed steels 
for hardening that some will require 200 
degrees more heat, to get the best results, 
than others. It is my opinion that the 
microscope will be found of great value in 
determining the heat to be given for 
quenching; in fact, I consider it the only 
rehable instrument for this work 


Davenport, lowa C. U. Scort 





The Commercial Value of Patents 


Your article, in a recent number of thi 
AMERICAN MACHINIST, On patents and 
their commercial value, was good and 
timely The comments by various pat 
entees seem to bring out some defects in 
the patent system that, from a_ business 
mans standpoint, might and should lx 
orrected for the benefit of the community 
to the mutual advantage of manufacturers 


nd inventors 


\n inventor should be worth as ich 
to the community as a farmer, class for 
class There are good and bad oft botl 
classes, amateurs and professionals, and 


in the body politic we must accept thei 
nd make the best we can of their labors 

the Agricultural Department prepares 
hundreds of papers on the results of vari 


us experiments mn tin propagat Nn f 
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plants, flowers and fruits; the preparation 
of soils; the destruction of insect pests 
It furnishes a digest of useful information, 
the perusal of which saves the farmer 
from making mistakes that his predeces 
sors did and gives valuable suggestions 
by which he can improve on their efforts 


All of these are given out without cost 


Ir 
, 


Let the Interior Department make dig 
of the various subclasses of patents and 
print them in pamphlet form, issue them 
to manutacturers and patentees at cost, 
and there will not be so many conflicting 
patents issued 

Phe Agricultural Department employs 
skilled men to study soils, propagate new 
plants and improve old ones. Let the In 
terior Department do as much for inven 
tors by holding friendly interference suits 
to determine validity or priority of pat 
ents. At the present time such a suit on 
the subject of “aviation” would be of im 
mense value to the public at large and in 
cidentally to both manufacturers and pat 
entces 

Patentees are entitled to shops and lab 
oratories where they can develop ideas, 
that the department decides have patent 
able features, just as truly as young 
farmers are to the benefits of the various 
agricultural colleges maintained for theit 
benefit. Give them a “square deal.” 


Washington, D. C OO. C. Knipr 


Kind of Hardness Measured by 
the Sclerescope 


In reply to Mr. Shore's criticism on 
page 505 will sav that whether or not 
“l am one of the foremost elucidators of 
metallurgical subjects” or am “more close 


ly connected with the laboratory or fac 


tory” or have spent more years in these 
than he has‘ lived, is immaterial; the ques 
tion at issue being, not these, but what 
the scleroscope measures And as very 


la 


strument, those who are investigating 


‘ge claims have been made for this in 


steels are trying it out and endeavoring t 
arrive at some detimite conclusion and 
thus MAK ¢ it useful in the metalluren i 
world 
The main point which [| made in my 
former discussion on page 210, and whicl 
Mr. Shore takes exception to, was 
hardness was not what he claimed it was 


Thus we see that most authorities agree 


that hardness in materials is the property 
which enables them to resist compressi 
penetration, divisior nl rasion 
these might be added me others, i 
instance the property w ich make Wat 
hard | his, w ! Is torelg I tiv 
ubrect ina. t erciore, we will ex 
selves mainly to those that can be ipphied 
to metal (tt four entioned abovy 
it Shi re I ‘ nd _ i | 
1 p mm hese \ Hiardne S 


property in metals that is proportional 


its powell to resist penetration ] 


aefinition he has tried to make applicable 
to all kinds of hardness and it is on these 


grounds that | differed with him 


Mr. Daniell sari some 25 years ago 
that hardness is a property whicl nnot 
be measured and thi statement pre 
wlds good today But when we ’ 
tain kinds of hardness, then we can and 

successfull measured thet | he 
scl SC Op ‘ tt mstrume t lal 
neas ( 1 ma t hard id 
this instrument can be made usel tne 
.toolroot ind workshop as well n the 
laboratory. For instance in testing nill 
ing cutter to see that all the teeth around 
its circumference have been gives 
torm hardness: to test several pieces tone 
kind tO sec that cy have all beet viven 
the same degre f hardness, et In of 
der to make it useful, however, we must 


he kind of hardness that it meas 
res and the effect this hardness has on 


thre work required of thi pieces 


Professor Turner has said in the report 
of his investigations on this subject that 
“There are in metals various manitesta 


tions of hardness according to the torm ot 


stress to which the metal may be sub 


jected These include tensile hardness, 


brasion hardness, and 


cutting hardness 


elastic hardness. but doubtless other va 
rieties could be added to this Phat all 
if these vary with metals at various tem 
peratures might Is ec some food for 


thought 
Phat cutting hardness is not measured 
by this instrument is shown by tl tact 


h speed steel] has a lowe rating 
on the scleroscope scale than carbor tool 
steel, vet the high speed steel has greater 
cutting qualities than the carbon steel 
(one piece of brass lso showed a hardness 
of 17, while a piece of copper showed a 
hardness of 30, vet the brass would 
scratch the copper, but the copper would 
rot scratch the brass 

Another kind of hardness which the 
scleroscope might not measure is shown 
by the fact that india rubber gives 


bound of 23 and mild steel gives about the 


+ : 
n read v vet t 1 i vencrally g 
ed ta 1 steel ts arder t aia 

enbher \ simi nstance is t vhite 

ve v cs cl 1 10 t . S 
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h call for tool, and for 
ile and compression hardness we have 


us the 


measuring 


hines that will give results de 


red. The scleroscope working in con 
inction with these can be made a valu- 
e instrument, but as said before we 


ist know what kind of hardness it 


asures and then be able to apply this 
wwledge ce ssfully 
When it is claimed, however, that the 
lerescope will tell the carbon contents 
teel; give the tensile strength; show 
at the elastic limit is, etc., etc., then it is 
yoked on with suspicion and placed in the 
itagory of the cure-alls. Thus many of 


hose that could get good results out of it 


the kind of hardness it will measure 


| the many applications they could give 

e results, in the numerous uses to 

which metals are put, do not adopt it as 
ie of the standard testing instruments 
New York E. F. LAKE 


American versus English High- 
speed Steel 


| have read 


irticles in the AMERICAN MACHUINIS1 


interesting 
rela- 


several very 


tive to high-speed steel, its treatment, its 
cutting capacity and its economical ap- 
plication on machine tools. All of this 
was very instructive and a source of in- 
formation to those who desired to get 


results that would justify them in buying 
such high-priced steel as the high-speed. 

Che last article which has come to my 
notice written by a high-speed steel 
manufacturer on page 1031, Part 1, Volume 
seems to be, in purpose, very 
removed from that of previous 
writers, in that he does not impart in- 
formation of any value, but rather a dis- 
tinct hunch to the American high-speed 
steel manufacturer combined with the ap- 
peal to the patriotism of Americans that 


legislators when 


was 


32. This 


much 


is sO common among 
hand 


referred us to a cer- 


defeat is close at 

In this article he 
tain reported test of English high-speed 
steel that was run on cast iron at 60 feet 
per minute with a cut 3/16 inch deep and 
inch The 3% 
pounds of chips and ran only two min- 
mention of 


1/16 feed tool removed 


utes There is, however, no 


the degree of hardness of this cast iron 


nor of how long the best of the American 


high speed steel tools, in the same test, 
laste d 
Anyone should know that in our Amet 


foundries we are daily making cast 


ngs on which no known high-speed steel 
would run two minutes with the above 
mentioned speed, feed and cut. It is pos- 
sible that if the tool had been run with 


1 3¥g-inch cut instead of 3/16, and %-inch 


feed instead of 1/16 inch it would have 


run much longer, but this was a test and 
very naturally an effort was made to cut 
the casting to the disadvantage of all tools 
Thus, why the cut was only 3/16 inch 
feed 1 


deep and the 16 inch was because 
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they did not wish to get under what is 


known as the crust 


Our manufacturers want a_ high-speed 


steel that will cut scale and stand up, as 


long passed when % inch of 


the time has [ 


stock is left on castings To! the conveni- 
ence of machining; also less care is taken 
to make soft castings, as economy is prac- 
tised even in foundries; especially so 
where high-speed steel is used in the ma- 
chine shop that has had its ability to cut 
hard castings fully demonstrated 

| recently visited the shops of a ver\ 
large manufacturing plant, not far from 
Chicago, and found there some 25 cast 


about 28 inches diameter with 
had to be 


iron gears 


a4 inch face These gears 

bored out, but the foreman informed me 
that he had tried all of them and it could 
not be done On every casting I could 
see tool marks that proved this. I] asked 


them to have one of the gears put in the 


machine, and with the master mechanic 


went to their tool department and obtained 


English high-speed 


a piece of the new 

steel to fit the tool holder used on that 
machine (5¢ inch square and 30 inches 
long). This was hardened and put in 


their lathe, with others looking on, and | 
machined one of the castings fo their en- 


tire satisfaction, thus saving for this firm 


not only delay but also many tons of cast 
ings. 
In another shop not very far from the 


former I enjoyed the pleasure of seeing 
a tool made from the newer English high- 
inches square by 16 inches 
taking the 


speed steel, 134 
run on a 14-foot mill 
cut on a steel casting weighing 57 
This tool from about 5 p.m. 
until 10.45 a.m. the following day without 
grinding, taking a cut at times I inch deep 
The speed was fast 


long, 
back 


tons. ran 


with 3 inch feed 
enough to burn up on the other side of 
the machine several of the best tools they 


could find in the shop, and this included 


the best known American high-speed 
steels 

The claim that certain of the: newer 
English high-speed steels will do from 


four to seven times more work than any 
of the standard high-speed steels means 
that under the same conditions, namely, 


the same speed, same feed and same cut, 


20 pounds of this newer English steel 
will last as long as 80 pounds or more 
of the best high speed steel forme rly made 
when machining certain kinds of stock, 

especially the hard metals 
The truth of this claim is daily being 
satisfaction of many 


demonstrated to the 


f the largest manufacturers with a re 

sult that now the rate of speed is being 
raised, with corresponding feeds; for it 
is needless to say that a tool which will 


longer than another tool 


run four times 
without grinding, will also run at a higher 
speed 

These steels have been given a new 


name to avoid their being confused with 
the old steels, and I can see no just cause 


for criticism there, as all steelmakers do 
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the same, for the interest of the consumer 
as well as themselves, as this avoids their 
being confused with the brands formerl) 
made. 

[ expect that our American mills will 
ultimately get to making the same high 
speed steel, and then probably another step 
in advance will be made, as the limit has 
not yet been reached 


Milwaukee, Wis. C. A. HoLpripGE 





Thread Rolling Dies 


At page 169 appears an article on thread 
a criticism of an article 
The article 


rolling, which is 
f mine at page 403, Part 1. 
referred to is not in error, since I did not 
assume anything, but simply gave a rule 
which I know has worked in practice for 
years; that is, on screws under % inch 
with V-threads 

I would remind Mr. Scribner that steel 
undergoing the rolling process cannot be 
figured on like water, which is practically 
always of the same density, for the metal 
which fills the top of the thread is not the 
bottom. Of course, in the 
S. thread, the metal may be 
the 


same as the 
case of a U 
have differently, 
cutting and spreading action of the sharp 
points. Referring to Mr. Webster’s arti 
cle, at page 630, of the issue of October 
1, 1907, I will quote as follows: “This 
ormula, however, is based on theoretical 
considerations, and it is necessary to allow 
for the the metal, and to 
make corrections in case as deter 
mined by experiment ;” also, “so that th« 
short rule that is sometimes used is to 
select stock having a diameter equal to 
that of a finished thread less the hight of 
thread.” 

In conclusion, allow me to ask Mr 
Scribner what he means by “area of the 
volume” at page 170, and also to remind 
him that the section of a thread as ordi- 
narily rolled by 60-degree dies is not 60 
degrees except at right angles to the helix; 
hence the elaborate formula does not apply 
exactly, and if a thread were rolled as 
shown in the sketch, it would take too 
much of a formula to find the volume of 
the rings mentioned before to be of any 


since we have not 


3 
f 


distortion of 
each 


practical value 
DANIEL F. Mortarty 


South Meriden, Conn. 





Che production of forged iron and steel 


axles, _shafting, 
anchors, armor plate, etc., by the rolling 
mills and steel works of the United States 
in 1908 amounted to 131,143 gross tons, of 
13,646 were iron and 
about 117,497 tons were steel. In 1907 the 
production of forged products by rolling 
mills and steel works amounted to 380,805 
tons, of which about 23,772 tons were iron 
and about 357,033 tons were steel, while 
in 1906 the production of forged products 
was 352,036 tons. 


and locomotive 


car 


which about tons 
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Trade Opportunities in China 


By M. pe Moreira 


lhe now famous loan solicited by China 
to finance the Hankow-Sze-Chuen rail 
road and the stand taken by President 
laft have made many business men study 
carefully the conditions of affairs in China 
and the possibilities there for American 


trade 


\ LarGce FieLp OPEN 


l|hese opportunities do not lie in the 
railways only. On the contrary the field 
for the American manufacturers is very 
varied. The street-car system of Shangai, 
for instance, which was built by the Eng 
lish, is not very uptodate in either its 
construction or its rolling stock; the need 
of machinery is very much felt through- 
out the whole of the country; the coal 
mines of Yashien need good machinery, 
their engines and boilers being very old 
and not fit to use; dredging machinery and 
modern locks are also necessary in va- 
rious canals, and machinery for the culti- 
vation of rice would sell promptly. This 


ast item is of great importance and the 
various kinds of machinery needed are nu- 
merous. Pumps, engines, small dredgers 
ind machinery for dikes, etc., are an ab- 
solute necessity for a plantation of fair 
size and a thorough investigation of the 
needs and conditions would certainly re 
pay any manufacturer who would under 


take it 


LEXTILE MACHINERY 


Manufacturers of machinery for yarn 
mills stand also a very good chance to 
sell their products in China as the Kuan 
Yi spinning mill in Changtehfu is the only 
spinning mill in the five northern prov 
inces This mill has about twenty-five 
thousand spindles and cannot meet the 
demand of half the provinces. New mills 
are soon to be started in the same territory, 
offering, therefore, an opportunity to our 
\merican manufacturers to introduce 
their products 

China manufactures also great quanti 
ties of grass cloth, but the machinery used 
in its fabrication is nearly all hand-power 
Many fabrics are also made from. the 
ramie plant \ new company has just 
heen formed to manufacture goods from 
ramie with the use of modern machinery 
They will have to buy, therefore, decor 
ticating, degumming, combing, carding, 
spinning, weaving and knitting machinery 
ind it apparently rests with us that they 
are purchased in this country 


GLass, PorCELAIN AND CEMENT 
4 large glass factory has been built in 
Peking with the intention of manufactur 
ing window glass, which is largely used in 
China, and forms one of the principal 
imports from foreign countries. Ade 
quate machinery will have to be used and 
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gritish and German manufacturers ar: 
doing their utmost to secure the order 
Poshan, which is famous the world ‘over 
tor its glass and porcelain industries, i> 
also a good center for manufacturers of 
machinery, furnaces, etc. Cement manu 
facturing is also to be started in a great 


factory of Poshan; this being the begin 
ning of cement manufacture in China 


HARBOR LMPROVEMENTS AND WATER 
WorKS 


Since China has decided to open new 
ports, the necessity has arisen for harbor 
machinery. The latest decision is to open 
Lienshanwan harbor, which is very well 
adapted for a commercial port, as Fox 
Island is free of ice all the vear round 
Another commercial port will be open at 
Tachihuan. The survey of this port ha 
been made by the Chinese but no decision 
has been taken as to where the machinet 
will be purchased 

Another great improvement for Chi 
is the abandonment of the immemorial 
custom of obtaining water supply from 
rivers utilized as a means of drainage: in 
various parts of the empire waterworks 
are to be built on the plan of the one al 
ready constructed in Canton 

The Canton waterworks consist of thre 
settling reservoirs of a capacity of 6,000 
000 gallons each, six sand filters wit! 
filtering capacity of 1,250,000 gallons pet 
day, and a covered storage reservoir of 
2,000,000 gallons capacity The pumping 
machinery consists of four sets of cen- 
trifugal pumps each capable of pumping 
2,500,000 gallons per day These pumps 
are for pumping water from the river to 
the reservoirs, and from the reservoirs to 
the filters. The main plant for pumping 
into the water tower consists of thre« 
pairs of direct-acting triple expansion en 
gines, each pair being capable of pumping 
2,225,000 gallons in twenty-four hours 
The tower is 115 feet in hight to the bas« 
of the tank, the latter having a capacity 
of 180,000 gallons, and fitted with separate 
inlet and outlet pipes with connection be 
tween the two pipes, and an automatic 
electrical water-level indicator. The ag 
gregate length of piping when finished 
will he nearly sixty miles 


OTHER MACHINERY 


As seen, the scope for business in 
China is very large and machinery of any 
kind, now that China has decided to be 
come progressive, will find a_ ready 
market. Manufacturers of ditching and 
diking machines, steam and wind pumps, 
agricultural machinery, traction engines, 
rice hullers, sugar refinery and_ tobacco 
machinery, hemp-decorticating machines, 
ice-making machines, concrete mixers 
marine engines, etc., ought to study care 
fully their chances for success and once 
having realized the enormous number of 
opportunities existing in that market 
study just as carefully the methods they 


547 
ire to empl n ord int ce their 
goods 

ENGLISH AN) GERMAN INFLUENCI 

I he tr fi QO | le 1! ( hand 
of the Engli nd Gern h ‘ 
prac | r hy init ] the 
former | ing been in the market for 
vears and heing well known by the 1 


tives, while the latter, although newer 


re most aggressive Both are experi 
enced, both have large capital from hom 
tockhold they follow — the tura 
tendency of placing value only on good 
produce thei home ntries cd 
have n eT clos filiations wit 
many native houses due to English and 
German capital invested and they are vet 
influential. It is a great mistake, there 
fore, for American manufacturers to 
make arrangements with English or Ger 
¢ ] , hen «el owe 
\ ich { ( ich 
ing } \y ; 
\ tiie ty 
t case rms solicit the ex ( 
agency ft \merican products in 
control their sales and prevent them fron 


being pushed in the Chinese market 


THE DEPARTMENT Store PLAN A Mist 
Manv n facturet vho have m 
[English or German connections may thin] 
that this is purely imaginary, as their ex 

perience belies thi tatement Nevertl 
less it is true and if they have been 
lucky not to suffer in their deals it is 

to special conditions or to the article they 
manufacture by which th have pra 


tically no competition 


\ great weakness in American trade 
methods in China is the custom of plac 
ing the business of large number of 
igencie si the hand ne m h | 
ling everything from polio to a 
motive This departme nt-store plan in 
iwwency arrangements is very detrimental 
t si h nr liicte 1) h ery a} i h 
not qui 1 th ¢ ggest 
to be made t facturers who cannot 
fford to ha heir own representatiy 
the ground is t pool together with 
il Tac S f Ire es nd estal 
ish an agency which will represent their 
lines only In this fashion they will 
velop their business. control their sales 
nd be in a stronger position to compet 
wit! foreigr firm 
BANKING AND CREDI 

Che quest 1 of |} nkineg 1 credit 
tormatio s somewhat easv as Chinese 
banks have agencies in New York and 
English banks have been established 
some parts of China for several vear 
Business information is not Iwavs easily 


ybtained but. though prudence is a neces 
Sary virtue in commercial life. the C 
ese merchants 


ind reliable 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THe & 


A Bench Cutting-off Saw 


( | S ( pany, Roch 
ter, N. Y., has just brought out a metal 
iwing machine, designed to go on a 

hench or stand, and to take the place of 
power hacksaw all work usually 
vitl th range r rather work o1 
It ] r¢ erally ised 
It is desig l especially for teol room 
tri ips, a ! count of ing 

‘ tl blad ! 1 n 
mall work) it is very economical in cut 
ing up high-speed steel, or other expen 
e material On larger work it uses a 
\ 04 h ti both being made of 
emi-high-speed steel and having a spe 
Ily shaped tooth, so that it can cut un 

led t l or copper with almost 

| ] rity 


trong designed and built, al 

ing parts being large and durable. It 

( throug! cK tely cut bevel 

rege worl ll being hardened 

to insure long lif e vise is of the 
V-bl patt ( tely machined 
\ ist ile Clamiping Screw 
vhich allows the work to be clamped at 
point ¢ VISsé The saw runs in 

| bath capacity of cutting 

per minute Che 


ATEST 

















BENCH CUTTING-OFF SAW 


iced is secured by an adjustable weight 


on the hand lever, which makes it self- 
ieeding when desired There is an ad 
justable gage for duplicating different 


} 


engths of stock, and the work is cut off 
smooth and square, which is often more of 
than be 


weighs 160 pounds, and occupies a 


an item might imagined It 


space 


INFORMATION 


of 14 inches square on the bench. It will 


cut off 4¥%2x1, 4x2, 234 round or 2!5-1nch 
square stock. 


‘‘Cincinnati’’ Automatic Gear 
Cutting Machine 





OW 


1 
1 he 


chine, 


illustrations si a gear-cutting ma 


which is made in two sizes, for cut 


ling spur gears 20x10 and 36x10 inches 


The 


through a single pulley, 


respectively power is) transmitted 


the various speed- 
and feeds being obtained through transpos 
ing conveniently located gears. ‘he move 
all de 
pendent on the preceding one, and cannot 


All shafts 


ground, 


ments are automatic, each being 


take place out of sequence 


and spindles are iccuratel) and 


are journaled in bronze bushes 


Lhe saddle is 


housing that the work arbor and blank cd: 


I Tie 


work SO gibbed 


not drop out of parallelism when the 
clamps are loosened, for adjusting the 
work for the tooth depth The screw is 


operated from the front of the machine, 


and has a micrometer collar graduated 
to 0.001 inch. ‘The arbor is drawn in and 
forced out by a threaded shaft and hand 
wheel. 


The cutter slide has rectangular guiding 
surfaces with long taper gibs for taking 


up wear, both vertically and horizontally 
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The guiding surface 1s very long m pro 
portion to its width to reduce binding 
action. Ihe dogs, for adjusting the length 
of feed of cutter slide, are operated by a 
crank wrench from the front of the bed 
\ retractabl tappet, tor the adjustable 
dogs, 1s provided so that the slide can be 
run to the extreme back position for re- 
moving blanks, without disturbing the set 
ny of the dogs. An automatic disengag 
ing crank wheel is provided to move the 
slide by hand. The cutter slide returns at 
i constant speed, regardless of the rate of 
iced, which has 12 changes 

the cutter spindle, of large diameter, 
is accurately ground, has both a taper and 
a straight bearing, and is journaled in a 


he aring 


bronze that is adjustable endwis 
for centering the cutter 

lhe drive is through a worm and wheel, 
vith means for taking up end-thrust wea 
f worm the cutter end of spindle is 
provided with a taper hole for receiving 
the cutter arbor; this arbor is keyed in 
the spindle and is drawn in and forced out 
by a threaded bolt \ removable bearing 
is provided for supporting the outer end 
of the cutter arbor. Six changes of speed 
are p vided for the cutter spindle 

The imdexing mechanism is of x 


tremely simple construction, with remark 


ably few gears in the index train he 
Index worn n be disengaged from the 


wheel quickly and brought back into tl 
exact meshing depth, or the worm can b« 


disengaged from the index gears and 


rotated any desired amount for resetting 
work, and again secured to the index 
gears lhe indexing mechanism is so in 


terlocked wit the cutter slide feed that it 


is impossible for the cutter to advances 


until the work is properly indexed, or 
when tl cutter is feeding to index, thus 
making impossible to spoil work Ph 
work spindle can be made to space once 
or revoive continuously by a hand move 
ment, under control of the operator 

The friction perating the disk stop is 
simple and accessible, as it is not neces 


sary to dismantle any part of the machin 
to adjust it Index change gears are fut 
nished to cut all teeth from 12 to 100 
ind, with the exception of prime number 


r 
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and their multiples, from 100 to 450. Both 
overhead and outer supports for the work 
arbor, and rim support for the gear blanks, 
are furnished They are built by the 
Cincinnati Gear Cutting Machine Com 


hi 


pany, Cincinnati, 


Motor Driven Sensitive Drill Press 





[his machine is self-contained im every 
particular, having the motor and starting 
box mounted at the back of the column 


It will drill to the center of a 14-inel 
circle and has 5 nch spindle travel, in 
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FIA I L\UTOMATIC TWO-TAWED CHUCK rit 


55! 


connection with a Qg-inch vertical adjust 
ment of the head [his gives a max 
imum distance of 41 inches from the end 
f the spindle to the round table shown 
below, the square table being swung out 
of the way when desired This squars 
table has an adjustable bracket which pri 
vents work being revolved by the action 
f the drill, and also acts as a guide in 
holding work to the drill 

\ combination center, centering cut and 
entering force, is shown on the lowe 
thle and fits in the lower supporting arm 
vhen the round table is removed Special 


to provide a collar 


for taking up of any wear which would 


ire has been taken 


llow end movement to the spindle in its 


leeve, this being particularly objection 


ble on small sensitive drills. The driving 
ne has an adjustment of 3 inches, so that 
! endl . b It cal be used and all neces 
ity of cutting and lacing ivoided 

his know s the No. 5 machine of 
he Rockford Machine and Shuttle Com 
n Rockford, IH] 


ihe } ratio NOW 4 tWe Jawead le 

luck to ‘ ! rew-machine work to! 
thes having hollow spindl Lhe styl 
whom tag | as several idvantage 


vine for lath 1 Which this cannot lx 


pplied big 2 show the simplest torn) 
( sed in such a cas \ third torm 1 
lso provided which differs only in plac 
vy the ¢ Ili Vv lever t the hack end 
t 1 kK nd cor ectiny it by a 
i perating it from. the 
lit 
1] IS dicsig adtot 1 place t an 
r chucl vi essity for the 
presse s { putting the 
1 ! q it scre 
11 sual d w I t 
11 | 1 \\ ' 
i ‘ \> ‘ ‘ \\ ‘ 
} \« il Lies i | 
for \ thi lusts 
in \ \ ! work Phis has tl 
] ] 





PERATI FROM HE FRONI 








inv all the stram ma direct line, which im 


ires longer life and better balance 
It is made fo 
inches swing up and will hold work up to 


suitable lathes from 10 
3 inches in diameter, although larger sizes 
can be made. The special feature of this 
chuck is the 
placed on the rear of the operating jaw 
the hand, 


ind after being properly set for the first 


cushion plunger which is 


this is adjusted for work in 
piece, the plunger will automatically ad 
just itself to any variation in the pieces 
not than 1/16 his 
prevents crushing or 


more inch also 


any injury to the 
walls of a casting, even if very thin 

As can be seen, it is not likely to be af 
fected by chips, and the wide opening of 
the jaws will drop almost any piece with 
Gut being touched by the operator, so that 
he is free to have a new piece ready for 
Phis 


Com 


insertion as soon as the jaws open 
the Cleveland Chuck 


pany, Cleveland, Ohio 


is built by 





Horizontal Boring, Drilling and 
Milling Machine 


the spindle of this machine 1s driven 
through intermediate gearing by a_ Io 
horsepower variable-speed motor lhe 


drive to the spindle is taken through a 


train of clutched bevel gears, giving a re 


the spindle rota 


verse to the direction oft 

tion There is reversing fast travers 
the upright on the base for the saddle on 
the upright as well as reversing feeds 
with six changes ranging from 0.005 


0.038 inch per revolution of the spindle 


with the high-speed gear in mesh, and 
from 0.0178 to 0.0124 inch per revolution 
with the faceplate gear in mesh. The 


pindle is arranged to drive the cutters by 
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means of a broad tace key and ts provided 
with a No. 6 Morse taper The diamete 

of the spindle is 5 inches; the length of the 
spindle feed with single grip 48 inches, 
and with double grip go inches. lhe ver 


tical travel of the spindle saddle on the 
upright is 60 inches; the horizontal move 
ment of the upright on the base 96 inches 
All levers c 


their rate and the different movements, are 
saddle within 


mtrolling the different feeds. 


located on the front of the 

convenient reach of the operator As 
shown, the outboard bearing of this ma 
chine is mounted on an auxiliary base, 


if hand adjustment across the 
bed 


entral be aring 


permitting 
This auxiliary 
bed, ad 


entire width of the 


slide has a m the 
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justments beme made by means of a 


bronze shoe There is also fur 
nished a rotating work table 48 inches in 
diameter, the being 
controlled by hand 


separate motor for feeding or rapidly ad 


tape! 
circular adjustment 
There is provided a 


justing this rotating table in a direction 
parallel with the the spindk 
This machine is built by the Newton Ma 
Tool W Philadelphia, 


travel of 


orks, Ine., 


chine 
Penn 
Automatic Screw Mechine 
This machine is designed for making 


small parts such as screws, binder posts, 


nipples, etc., and in place of a turret car 
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ries a sliding spindle for holding a drill 
or other tool As will be noticed, the ma 
chine is of simple construction, both spin 


dle and cam shafts being driven by singk 
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. ° . Both the head and table ; adjus : 

Combined Shear and Multiple Both the head and table are adjustable 
) ertically on the column, the head having 
Punch nae . 

movement of 15 meches, which gives a 


maximum distance between the spindle 


he tllustration how i mnbined sheat : 
pulleys The spring-chuck mechanism ts : we lusts ind the table in its lowest position of 41 
: er and multiple punch, with 146-inch shear , 
operated by cam A and lever B, the stock : ny tie inehy Ihe pindle’s traverse is 5! 
. , , ine blades and 144 punches, which can be : : 
feed being actuated by a weighted cord , inches (his is counterbalanced and has 
, , ' — — used in any combination desired As : ae ; “nat 
attached to a bracket which feeds the bat oe . an adjustable handle for the rapid ap 
shown, the punch crosshead has been dis , , 


forward when the chuck is opened. ‘The 


1 cn 
cross-slide carrying the forming and cut 


ff tools is operated by cam C and weight 


. . ren 

D. The position of the slide with th 
} St 
tools may be adjusted by the screw at the ; 
° da 

rear of the connecting link &. Cam / 
an 


and the lever G operate the sliding spindle 
H. When external threading is to be 


. ' fastened to the end of these rods 
done, this spindle can be removed and ; : , — 
. , Lhe punch crosshead counterbalanced 
opening die mechanism shown in lig. 2 “aes ; 
: 1 it n be « | di aising 
substituted. ‘This dic consists of a pair of , ; 
1 i \ ¢ l I race 5 
chasers carried at the front end of two 
. bod : ve studs, | i it is bolted solidly 
pivoted jaws which are thrown open by : 
. ‘ , : to the s I yr « shead ihes n 
spring when not held together by the ope _s 
: * 2 2 1 8 chi cs af nuit rl ( Nn 
ating ring /, which acts upon the sloping 
4 . Tc Ip Wi inal 
shoulders of the jaws at J When the incl ] | 1 , 
. mch plate ‘ il mit ror etn 
spindle carrying this die head is mounted el i aes oan 
' . velt or motor drives, and the machin 
in place of the drill spindle // a stop bar ; ; 
shown weighs Out 50,000 pounds It is 


AK with two adjustable stops carried above 


ma 
the spindle bracket serves to open and 


close the die when the ring / comes in Ine 
contact with these stops, 1 and M; that 
is, as the die runs forward on the work 
and cuts the thread to the desired length 
ring IT comes ontact with stop VU and 
the pressure of the spring N still forcing I 


spindle O forward forces the ring from can 


the bevel shoulders of the jaws allowing ping 


regular gap shear, with the holding-down 


running the full length of the machine 1 


proach and return of the drill. The table 


the machine becomes ‘ ; 
is square, has an oil groove and is pro 


vaged, So that 





. . vled wit! 1 cup center and a feed block 
Is in position to clamp the work :, : 
frictions are at all times under con 
urels | hese rods re actuated by a 
r at the back t thr punch crosshead 
d for some kinds of work a solid bat 


de bv Bertsch & ¢ 


Kern Drilling and Tapping 
Machine 

his is a friction-driy machine whicl 

be used f either drilling or tap 


x and will handle work up to the cet 


- 
+4 
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KERN DRILLING AND TAPPING MACHYN# 


Qo 


. 
l ot erat and ball-thrust bear 
ne re | ided for the spindle in both 
direction This is manufactured bv’ th 


Kern Machine Tool Company, Cincinnati 








{? 
| rac 
Adjustable Work ¢ lamp 
COMBINED SHEAR AND MULTIPLE PUNCI 
ry simple and convenien 
them to open, when the die can be with- ter of a 15-inch circle. Six spindle speeds | for holding work on a drilling ma 
drawn from the work. As the die spindle are provided by three-step cones and ne r other table, as can be readih 
is drawn back, ring 7 comes in contact clutch on the back shaft which gives th een from the illustration. It can be used 
with stop L and again closes the die ready other three speeds. The spindle is driven either singly or in any combination d 
for threading the next piece. The die by a continuous belt, the reversal being sired and in any position. The clamping 


chasers are readily removed when it is de- contr 


rolled by the long lever coming down jaw is adjusted to the desired hight and 


sired to change for another diameter of beside the spindle. There is an adjust held in position by the notches on the up 
+} - ia . °. - . . - = - - : : . eg 
hre ad. The machine is made by L. Woll- ment of the pulley-shaft frame so that a_ right. while the whole thing is drawn 
stein & Co., 16 John street, New York uniform tension can be secured at all down toward the work by the thro igh 
City. times. bolt and nut in the T-slot of the ma 
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original data are somewhat at variance as 





to the dimensions of the vessel and the 
design of the engine [he dimensions ot 





the model were taken from a letter writ 
ten by Fulton to James Watt, the length 
of the boat being givenas 175 feet, the widtl 
12 feet and the depth 8 feet. After making 
four trips the length was reduced to 150 
feet and the width increased to 18 feet 
These are the dimensions of the new 
“Clermont.” The engine of the model 
iso differs from that of the new “Cler 
mont’ in that the engine of the mod 


has but one flywheel, which its placed or 





the same shaft and between the two pad 


dle wheels, while the new vessel has 








tivwheel outside the hull on hoth sides 


On returning from the first trip the 











“Clermont” underwent some improve 








FIG. I, USING CLAMPS IN PAIR FIG. 2. SINGLY IN DIFFERENT POSITIONS ments to better fit her for regular pas 
senger traffic. At the end of this time 
chine table. Every mechanic will appr diameter and 6 inches face, and is capable the following rates to various points from 
ciate its usefulness. It is manufactured f very rapid work, the cutter spindle run New York were advertised: Newburgh, 
by Howell & Murray, Waverly, N. Y ning 600 revolutions per minute $3, 14 hours; Poughkeepsie, $4, 17 hours; 
semi It is entirely automatic, as with thei lksopus, $4.50, 20 hours; Hudson, $5, 30 
A Very Small Gear Hobber larger machine wat is arranged so that hours; \lbany, $7. 39 hours. In Rer 
’ ind feed can be used when desired in wick’s “Life of Fulton.” in addition to thi 
ae utting small worm gears Ihe design foregoing rates, the following details are 
the machine shown, which we believ« nd construction of this machine is very given: 
is the smallest gear hobber, has just bec imilar to the larger machine of this type, All other way passengers to pay $y 
hrought out by Schuchardt & Schutte, 90 the gear guard being removed for photo for 20 miles passage and half a doll 
West street, New York, and ts known as graphing It is lIreadv finding a large for each meal . 
their No. 000. This is in response to a field of usefulness in gear cutting of the Children between 1 and 5 years, one 
demand for a machine to cut very smali smaller sizes third price if sleeping with those havi 
i eke raat Ma “a + «itl hob aca ounge < om. 
up to 24 diametral pitch, 4 inches outsid Fulton Exhibit, Engineering , aga ee ne wn byte gor 
ia PRO: half price sleeping two in a berth; fu 
Societies Building price sleeping one in a berth. 
, Servants, two-thirds price for one in 
lhe Hudson-Fulton celebration jis es- berth: one-half price for two in a berth 
sentially a recognition of the explorer Each passenger paying full price was 
nd the engineer. To show the relation allowed 60 pounds of baggage; if less 
of the latter to the celebration. models than full price, 40 pounds of baggage 
* the Clermont and other early steam lor surplus haggage 3 cents a pound was 
hoats, through the courtesy of the charged 


Smithsonian Institution, are now on ex In the meantime John Stevens was e1 


eaged in building his steamboat, “Pheenix,”’ 
a ° ic S une o i 808 t 
Society of Mechanical Engineers in the which was launched on April 9, 1808, a 


Engineering Societies building, 290 West Hoboken. Stevens began his work in 


hibition at the rooms of the American 


, ; - > : _- — > 
Vhirty-ninth street The exhibit includes “f¢4™M navigation m= 1791 In 1708, 
° sIle "a pe > > 
the “Clermont.” the “Phoenix.” built by S'¢@™ propelled vessel was tried on the 
. , Ine ic ' Tr T » Tew d - 11 wT 
Tohn Stevens. and one of Tohn Fitch’s Passaic river. The New York legislature 


early types. Original drawings by Fulton, 4S petitioned by Stevens fora monopol) 


P Se . ° of ctear avioatic ( titio as 
in oil portrait of Fulton painted by him f steam navigation, but the petition wa 
elf, Fulton’s dining table, oil portraits "0 granted 


and bronze bust of John Ericsson, models In 1804 a 68-foot boat 14 feet wide, fitted 


f the “Monitor.” all owned bv the so with a single-screw propeller, was built 
cietv. and Fricsson’s personal exhibit at by Stevens and in 1805 a twin-screw boat 
the Centennial exposition, are also ex was launched on the North river. The 
hibited. Through the courtesv of the Machinery of this boat was afterward 


Hamburg-American line, a beautiful model placed in a larger boat, the “Pheenix,” 103 


1 
of the “Deutschland” shows the highest feet 3 inches long, 16 feet wide and 6 feet 


type of the development of steam naviga ) inches deep 

tion In the spring of 1809 the “Pheenix” 
The model of the Clermont” repre inade a number of trips between New 

sents the vessel as she was on her maiden York and New Brunswick, a distance of 

trip. It differs in some respects from the 37 miles in 9'4 hours, including stops, but 
Clermont” as built for the Hudson perhaps owing to the fact that the nearly 











Fulton celebration as the original boat completed “Rariton,” Fulton’s second 
inderwent repairs after her first trip to boat, was intended for operation over this 
A SMALL GEAR HOBBER fit her for regular passenger service. The course it was decided to sail the “Pheenix” 
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to the Delaware river by way of the At- 


lantic. She left New York on June 8, 
1809, arriving at Philadelphia on June 
17. Thus was accomplished the first sea 


voyage of a steam-propelled vessel. 

The “Phoenix” ran as a passenger boat 
on the Delaware, stopping at Philadelphia, 
Bordentown and Trenton, where connec- 


tion was made with stages across New 
Jersey to New Brunswick, one of the 
terminals of the “Rariton.” After run 
ning for a number of years over this 
route the “Phoenix” was _ wrecked at 


Trenton in 1814. 
John steamboat 


of J Fitch's 
represents built in Philadelphia in 
1786, a successful public trial being made 


The model 


one 


on the Delaware river on July 27 of that 
34 feet; width, 8 


inches It 


year. The length was 
feet; depth, 3 feet 6 
equipped with a steam engine which, con 
sprocket 


SIX 


was 


nected by geared machinery, 


wheel and chain, operated oars 


placed vertically in a frame on each side 


of the boat. 

In 1788 Fitch completed his first com- 
mercial boat for carrying passengers, and 
it was driven in a similar manner. This 
boat was 60 feet long and 8 feet wide. 
On July, 1788, a trip was made from 
Philadelphia to Burlington, about 20 
miles, the longest ever made by any 
steamboat up to that date. In 1790 Fitch 


built another boat, which attained a speed 


les an hour, and continued to 


pas 
four 


of eight mi 
river, carrying 
for 


run on the Delaware 


sengers and freight, three or 
months 


The exhibition will be open to the pub 





lic every week day from 9 a.m. to 5 p.m. 
Forthcoming Meetings 
American Peat Society, third annual meet 


Massachusetts Institute of Technology, 
Mass., Sept. 25, 24 and 25 Julius 
secretary, 


Kingsbridge, N 
Machine Tool 


ing, 
soston 

Bordollo, 

National 


Suilders’ Associa 


tion, fall meeting, October 12 and 13, New 
York City. P. E. Montanus, secretary, Spring 
field, Ohio. 


‘romotion of In 
convention, De 
Wis  ©€ 

‘ty-fourth 


National Society for the 
dustrial Edueation, annual 
cember 1, 2 and 3, Milwaukee, 





Monaghan, secretary, 20 West Fe 
street, New York City. 
Business Items 
The fire whi isited the Cincinnati p . of 
the Ss. O ive ( pany oO septe be 1! 
oniy dal 1 the ire use al aid 1 nte 
rup Ir i i the business o the of 


orders 


Garwood Electric Company, G voor wy J 
reports taking a nu ber of orders recently 
among others, a slow-speed engine-type 150- 
kilowatt generator 17 tors of ario sizes 
for ventilating work, and a 250-kilowa engine- 
type generator for export 

Gisholt Machine Company, of Madison, Wis 
manufacturers of turret lathes, boring mills 
Tool grinders, et is rece opened an office 
! New Yo ( Hudso re ut bul £ 
room 1253 The oftice s in ¢ i ¢ of } Ss 
F. Muther, who will look after the G Oo nter- 


eastern agency arrange- 


AMERICAN MACHINIST 


ment formerly in effect discontinued, 


to the business the closest 


has been 
the idea being to give 
attention of Gisholt specialists 

The Niagara Machine and Tool Works, Buffalo, 
N. Y., wave purchased a plot of land of about 
seven adjoining the New York Central 
belt line where they expect to erect a group of 


acres 


modern buildings to, carry on the manufacture 
of their line of machinery to better advantage 
than it could be done in their present plant 


Their business has had a steady development 
during past and the 


increased quarters is the result of an expanding 


years proposed greatly 


domestic and foreign trade 


Business Opportunities 


I. Finney, Wausau, Wis., will erect a var 


nish factory to cost S6O000 
Fire destroyed the plant of the Hagers 
town (Md.) Foundry Company 


The Olyphant (T’enn.) Foundry Company 


will build an addition to its foundry 
The Milwaukee (Wis.) Drydock Company 
will build an additional machine shop 


The American Hide and Leather Con 
Merrill, Wis., is 
The 


uilding an 


Stevens Box Factory, at 


N. C., recently burned, is t e re t 

The Detroit (Mic! Wire Spring Com 
pany, will erect an addition to its plant 

The Milwaukee Wis. ) Reliance Boilet 


Works, will build an addition to 


The 


Raser Furnace Com] 


Ohio, has purchased sit ) 1 new | nt 

rhe Fassett Planing Mill, Findlay, Ohio 
recently destroyed \ e, will be rebuilt 

rhe Ideal Foundry ¢ par Grand Rapids 
Mich., is lilding an addition to its plant 

The E Z Auto Go-Cart Company, Beloit 
Wis., will remove its plant to Monroe, Wis 

The Allenhurst (N. J.) Light and VDPower 
Company, is to enlarge its pumping station 

The Owosso (Mich.) Corrugated Steel Cul 
vert Compan s | hased site ra] nt 

Krasin Brot s rigerton, Wis A 
bui d i P Leth nt ‘ \f i 
Wis 

rhe Atlantic Coast Elect Rai i ( 
pany, Allen! a a. 2 \ enlarue Ss pow 
plant 

rhe Mead Pulp and I er ! ‘ 
licothe, Ohi v d ‘ \ f R 
plant 

rhe Un sa M ne Screw ¢ 
Hartford, Cor . t s new 
plant 

IHIalloway & I S Wis ‘ 
i new st i ‘ 

ned. 

Jenks & M I) M ! 
‘ « f i uw i I 

rhe D nee W | ( Niag 
Falls, N. s : . 
new plant 

Wr Lantor Wis ‘ ‘ 

t n ! \ . ! 

rhe Best | nd ‘ 3 0 
wi er I ld 

ts plant 

The Manitow Wis | i iM 
chine Cor inv W eC! y s R 
ind f ndry 

rhe | n (O W) Company. a new 
( ert $ x \ 
ai ‘ it 70 I I 

It is said the Crawford Automobile Con 


pany wi 


Hagerstown, 


The 
ing a 
one at 

The 
Ark., is 
a short 

The 
Company 
lire 


The 


f 


ne 


ll 1 


Produce 


mild 
Md 


a 


n 


w creamery 


Diercks 


Vergennes 


preparing 


tim 


e ago 


plant of 


Dispatch 


Lumber ( 


to 


ine 


, Pittsburg. 


Loss 


Grand (¢ 
cago, Ill., 


SoO.000 


is said 


to 


‘rossing 


1ddition 


rack 


to its plant at 


Company is 
at Middlebury, Vt 


‘ompany 


be planning the « 


build 
also 


De Queen, 


rebuild its mill burned 
Railway Steel Spring 
’enn., was destroyed by 


Chi- 
rection 


Company 


of another building 
The John T. Young Boiler Company, Nor 
wich, Conn., has started work n the erec- 
tion of a new plant 
The plant of the Sedro Woolley Iron Works 
Sedro Woolley, Was! was destroyed by fire. 
Loss about S26. 000 
Plans have been completed for a four-story 
ddition ft the plant of the Moline (IDL) 
Aut e Compan 
It is stated that the 1 te & Delaware 
Rails 1 ¢ pany w erect a new ind 
house at O onta N b 
rhe Iti Storag nd V1 nt ¢ pany, 
Burlingtor Vt s 1 put ew ! hines 
ind ope te ep: hoy 
rhe lant f the Fynnestededt Machine 
( ar litt 1" "\ l ed by 
{ l t £50.000 
rhe Hord R ( ( ! | Wate 
town M | 1 n 
st t " nev d 
he I nt t M NI ( (‘om 
pany Davenport, | ‘ ned 
The Niagar MI ad l \\ ks 
Buff » N. F wl i 
rh A. EF. Olive Mar t ng { ar 
Ik N. \ s 
I It Iron ¢ vy, | Minn 
Plans g ‘ d 
lditior \ ] ss 
I i ( ‘ s O 
I ( I « ©) 
S5 na S Reo ] 
i ed 
] ( I] ‘ 
I B ] & B R 
; ~~ ~ \\ 
\\ N ( \ 
‘) 
Kk ‘ M 
Mr. \ : 
1. 
]’ ( | |’ 
i ’ ‘ 
~ \ ‘ 
H. | N \ 
M I : 
rt \\ < \ ' ~ { wo 
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Rivers, Wis., will enlarge its plant, will build 
gasovlene engines for automobile and farm use. 

The (Mich.) Extract Company is 
erecting a plant for the 
tanning fluid from by-products of paper mill, 

The 
La., will 
ing mill and box machinery is to cost 

The American Pressed Steel Rail 
of Washington, Penn., is said to be 
plating establishing a branch in Hagerstown, 
Md. 


Muskegon 


new manufacture of 


Standard Box Company, Baton Rouge, 
an addition to its plant. Plan 


$36,000, 


erect 


Company, 
contem- 


The Patterson Mills Company, Roanoke 
Rapids, N. C., lately incorporated, has plans 
ready for building. Will manufacture ging 
hams. 

The sullard Machine Tool Company, 


awarded contract for 
addition to its 


Bridgeport, Conn., has 


the construction of a large 
plant. 

Plans are being prepared for a new factory 
Company, Chi- 
hardware 


Cassady-Fairbanks 
the 


for the 
Ill., for 


specialties, 


manufacture of 


The Carbondale Machine Company, Simp- 
son, Venn., expect to install in its power 
plant a 500-horsepower Corliss engine in the 
near future. 

The International Steel and Iron Con- 
struction Company, Evansville, Ind., will 
‘rect a plant for the manufacture of steel 
ind iron novelties, house and store furnish 
ings. 





Advertisements 


Want 


Rate 25 cents per line for each insertion. 
About six words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
weck’s issue. Answers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not te be 
forwarded, but replies will not be returned. 


If not forwarded, they will be destroyed with- 
out notice. No information given by us re- 


garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of ralue should not he tie losed to 
unknown correspondents Only bona-fide ad- 
rertisements inserted under this heading. No 
advertising accepted from any agency, as- 


charging a fee for 
wadges of 


individual 
COMMISSION On 
situations, 


sociation oO 
“registration,” or a 


successful applicants for 


Miscellaneous Wants 


Caliper catalog free. E.G. Smith, Columbia, Pa. 


We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Iland power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, IIL. 

Light, fine machinery to order; models and 
electrical work specialty. KE. O. Chase, New- 
ark, N 

Wanted—To purchase or manufacture on 
royalty, a small tool or similar device. Box 
GOS3, AMERICAN MACHINIST 

Machines designed ; automatic special. Prac 
tical working drawings. C. W. Vitman, 5019 
Frankford Ave., Vhiladelphia, Da 

Special machinery accurately built. Screw 
machine or turiet lathe work solicited Rob 
ert J. Emory & Co., Newark, N. J 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mig. ¢ Amsterdam, N. Y. 

lirst-rate German house wishes offers for 
vuleanized tiber Answers to K. U. S424, Ru 
dolf Mosse, Cologne-on-Rhine, Germany. 

\ large English firm of machine-tool im 


porters having showrocms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds, 
Apply Box 189, AMERICAN MACHINIS1 


Machinists and engineers blueprint chart 





of United States Standard pipes and tapping 
sizes from k\” to 10” pipe rice 10 cents 
per copy postpaid Liberal discounts to shop 
agents Address Charles Kuderer, Wood 
awn, Penn 

Antomatic and = special machines, _ dies, 
models designed, inventions developed, tool 
equipments planned, working drawings; prices 


AMERICAN MACHINIST 


Address 
Street, 


assured. 


reasonable; satisfaction 
- y Market 


(. E. Buffington, M. E., 92 
Newark, N. J 

By manufacturer, agents or 
handle oil cup of improved design ; 
cup and can be sold at a_ low price; 
field for the sale of this device among 
chine shops, mills, ete. For particulars 
dress Box 612, AMERICAN MACHINIST. 

Wanted—Heald, or Brown & Sharpe cylin 
der grinder in good condition; also a multiple 
spindle drill or multiple spindle drill head, 
Baush, or a Pratt & Whitney preferred, 8 


dealers to 
excellent 
large 
ma- 
ad- 


to 15 spindles for drilling * holes in alum!- 
num and capable of 19-inch circle; also 23- 
inch disk grinder; state condition and name 
best price. The Jewel Carriage Company, 
Cincinnati, Ohio. 


Situations Wanted 


indicates present address of 


else. 
CANADA 


Classification 
advertiser, nothiny 


Experienced stenographer, French, German, 
or English, having completed course of me- 
chanical drawing, seeks situation, where he 
can gain practical experience in drafting. Box 
691, AMERICAN MACHINIST. 
ILLINOIS 
efficient in 
manufacturing 


uptodate ma- 


Superintendent, 
methods; an 


chine shop and 
expert in the design of tools for interchange 
able work, cost reduction, ete; able to handle 
large works. sox GOT, AMER. MACHINIST. 
MARYLAND 

Machine shop foreman, age 38, with twelve 
years’ experience with modern methods, de- 
sires a change of present position: reliable, 
energetic and resourceful. Box 689, Am. M,. 

MASSACHUSETTS 


Wanted—Position as assistant superinten 
dent; American, energetic and systematic; 
technical training: practical and executive 


experience; designing ability thoroughly fa- 


miliar with modern manufacturing methods, 
pattern and foundry work; cost accounting, 
ete references. Box 690, AMER. MACH. 
NEW JERSEY 
Mechanical draftsman wishes position. Ad- 
dress Box 685, AMERICAN MACHINIST. 
Superintendent, 42, now employed, techni- 
cal, uptodate, a hustler, specialty fine tools 


or instruments, desires change; references. 
Box 680, AMERICAN MACHINIST. 

Wanted—-Position as assistant to superin- 
tendent. Present position chief draftsman gas 
and steam engines, pumps, condensers and 
general machinery test references. Box 
696, AMERICAN MACHINIST. 

Manager, now holding responsible position, 


wishes charge of medium size plant manu 
facturing typewriters, adding machines or a 
similar line; splendid training: best refer- 
ences. Box 681, AMERICAN MACHINIST. 
NEW YORK 
Intelligent, young machinist and_ tool 
maker, for light, experimental machines. Box 
GS6, AMERICAN MACHINIS1 
Foreman, an all-round machinist and tool 


maker, 20 years’ experience; 10 years as a 


foreman. Box 695, AMERICAN MACHINIST. 

Young man with broad experience desires 
position as office manager, accountant, exact, 
thorough, or will take position as traveling 
salesman; have been on the road two years. 


Box GS4, AMEKICAN MACHINIST 

Position wanted; A-1 designer of jigs, fix 
tures and dies in all their variety, seeks 
higher and more active position; seven years 
present employers; nine years’ general shop 
experience; all answers considered **Amer- 
ican,” Box 692, AMERICAN MACHINIST. 

OHLO 

Works manager or gereral superintendent 
invites correspondence from reliable concerns 
Wishing to secure the services of a high-class 
executive with a clean-cut record as an earn 
ing power Address Bex 654, AMER. Mach. 

Mechanical and electrical engineer, techni 
cal graduate, with 7 veurs’ experience as en 


ineer and designer, special crane, hoisting 


and conveying machinery, wants change of 
position; go anywhere. Box 693, AM. MAcH. 

Up-to-date mechanical engineer, expert me 
chanic, designer and shop man, with quick 
comprehension, 15 years’ vast experience in 
sheet metal working and automatic machin 
ery, tools, dies for cheap and rapid produc 
tion, accustomed to heavy responsibilities, 
Wants position Box 663, AMER. MACHINIS1 

Position as superintendent, assistant super 
intendent or general foreman: age 37; fifteen 
years’ office and shop experience; in smith 
and machine shop. as chief draftsman and 
salesman and = superintendent: good refer 
ence: member American Society of Mechanical 

, > 


acceptable Box 


moderate salary 
MACHINIS1 


Engineers ; 
G76, AMERICAN 


September 23, 1909. 


PENNSYLVANIA 
patternmaker foreman wants 
694, AMERICAN MACHINIST. 

WISCONSIN 
Man with 20 years’ experience as superin- 


Valve posi 


tion. Box 


tendent and manager of large machine works 
is open for an engagement October 1. Appli 


cant is fully qualitied to assume entire charge 
of office and works as its official head. Have 
good executive ability, good organizer and 
can produce maximum amount of work at 
minimum cost. sox 666, AMER. MACHINIST. 


Help Wanted 


Classification indicates present address of 


advertiser, nothing else. 
CANADA 
Wanted—First-class toolmakers on punches 
and dies; steady work to competent men; 
wages 35 to 40 cents per hour. Apply to 
Canadian General Electric Co., Ltd., VPeter- 


boro, Ont. 

CONNECTICUT 
A first-class toolmaker on jig and 
Box 621, AMER. MACHINIST. 


_ Wanted- 
fixture work. 
INDIANA 
Two experienced foremen for machine and 
assembling rooms, manufacturing gasolene 
motors. Give reference, experience and age. 
s0X AMERICAN MACHINIST. 

MASSACHUSETTS 

Wanted—First-class draftsman. Supervisor 
of lirafting Rooms, General Electric Co., 
Pittsfield, Mass. 

Wanted—Machinists; first-class men on en- 
gine and pump work as layout men, lathe 
hands, planer hands, drilling, boring, etc 
good pay and steady work; works near Bos 
ton. Address Dept. 52, P. O. Box 167, Bos 
ton, Mass. 

Manufacturing 


262, 


company located in Boston 
offers exceptional opening for man capable of 
taking charge of shop and of producing re 
sults; an investment of about $10,000 is 
necessary and this will secure a controlling 
interest. Address John M. Kendricken, 5 
State Street, Boston, Mass. 

Wanted—Iron foundry foreman; man who 
can assume responsibility for quick deliveries 


of good castings; medium and heavy work, 35 


tons daily; must be an organizer and thor 
oughly practical foundryman, and used to 
machines; Massachusetts plant building en 
gines, valves, pumps, ete. ; correspondence 
will be treated confidential. Address Dept. 
51, P. O. Box 167, Boston, Mass. 
Wanted—Thoroughly competent young man 
with some mechanical and executive experi 


ence to act as assistant superintendent in a 
small thoroughly equipped progressive fac 
tory manufacturing small tools, located in a 
large city in Western New England. Owing 
to certain conditions right man has an un 
usual opportunity for speedy advancement. 
In sending application state fully in detail 
all qualifications, for whom you have worked, 
present position, salary expected, ete. 30X 
G38, AMERICAN MACHINIST. 
Wanted—High-grade foreman to take charge 
of a manufacturing department operating 
lathes, milling machines and screw ma 
chines. Applicant must be a young man of 
good mechanical experience and ability, thor 
oughly familiar with all modern tools and 
methods, and capable of producing accurate 
work rapidly and economically; only men 
with first-class records occupying similar p 
sitions in charge of at least 100 men and 
looking for a permanent position will be con 
sidered; give full particulars regarding pres 
ent position, past experience, and wages re 
quired; all correspondence considered strictly 
confidential. Box 675, AMER. MACHINIST. 
MICHIGAN 
First-class, all-round 
and steady employment 
Apply to Michigan 
Mfg. Co., Ypsilanti, Mich. 
Wanted—Man to take charge of tool crib: 
must thoroughly understand the most upto- 
date systems for keeping tools and checking: 


machinists ; 
for com 
Machinery 


Wanted 
good wages 


petent men 


only applications from thoroughly first-class 
reliable men will be considered; give full par 
ticulars of experience, references, age and 


expected. Apply Buick Motor Co., 


wages 


Flint, Mich. 

Wanted—By a large company, a man who 
is fully capable of designing A tool equip 
ments for turret lathes, such as Gisholts and 


have a large 
must be well posted on 
most effective methods of procuring results 
from turret lathes, and able to put his ideas 
to effective use: work will be steady and pay 
liberal to the right man; state qualifications 
fully tox 625, AMERICAN MACHINIST 
NEW YORK 
Mechanical draftsmen, experienced 


simikar machines, of which we 


number. Applicant 


Wanted 
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September 23, 1909. 


in electric traveling crane designing. Box 
633, AMERICAN MACHINIST. 
Wanted—Operator on Cleveland screw ma- 
chines; state experience and wages expected. 
Otis Elevator Company, Yonkers, N. Y. 
Wanted—Automatic screw machine oper 
ators, man with experience on Brown & 
Sharpe, Cleveland and Acme; central New 
York. sox 653, AMERICAN MACHINIST. 
Wanted—A first-class machinist and cornet 
player; give machine shop and band experi 
ence; must be a man of good habits; refer- 
ences. Box 698, AMERICAN MACHINIST. 


Wanted—General foreman for iron machine 
shop, one experienced in economical produc- 
tion of iron valves” preferred; state sal- 
ary expected, age and experience; also if now 
employed. Box 682, AMERICAN MACHINIST. 


Lathe, planer and boring mill hands wanted 
for day and night shift; no labor troubles, 
increasing force; applicants must state wages 
desired, past experience, if employed at pres- 
ent, and the names of past employers, to re- 
ceive further consideration. Application con- 
sidered confidentially. Apply Ingersoll-Rand 
Co., Painted Post, N. Y. 

Wanted—lIligh-class factory superintendent 
to take charge of plant employing 750 hands; 
eight acres of floor space, 1800) machines; 
plant includes machine shop and teol room 
for mannfacturing all tools and machinery 
in use: none but first-class men need apply; 


one with technical education preferred. sox 
640, AMERICAN MACHINIST. 
Wanted—First-class machinists and _tool- 


makers; open shop, nine hours per day, six 
days per week; all new modern tools; no 
labor troubles; plenty of work on _ hand; 
clean, healthful, up-to-date city in which to 
live; highest wages paid to workmen who 
can demonstrate their ability to be rated as 
first-class machinists Apply stating experi- 
ence, references and wages required. Box 
629, AMERICAN MACHINIST. 


Wanted—A thoroughly practical and ener- 
getic mechanic to take a position as rate 
fixer on premium work in the shop. building 
high-speed engines; must be familiar with 
jigging work and fixtures; must have fair 
education, good at figures and systematic: 
must be able to go into machine shop and 
mike demonstrations. Apply stating age, na- 


tionality and previous experience, also 
whether employed at present and by whom 
Answers will be treated confidentially. 30x 


643, AMERICAN MACHINIS1 


AMERICAN MACHINIST 


OHIO 

Machinist. 201 Nicholas Bldg., Toledo, O. 

Wanted—Manager, who can obtain some 
capital, for modern machine works, running 
day and night, located in Ohio. “Engineers,” 
Box 678, AMERICAN MACHINIST. 

Wanted—-Experienced foreman for milling 
machine and gear-cutting department in shop 
manufacturing machine tools; reply, stating 
ange, experience and wages desired. Address 
Box 667, AMERICAN MACHINIST. 


Draftsman for high-grade machine-tool 
work; advanced position: large factory; ap 
plicant must be thoroughly capable in origi 
nal designing; reply fully, giving experience 
in detail and state age and education. sox 
G70, AMERICAN MACHINIST, 

Supervisor of labor for factory employing 
500 men. Line, machine tools. Must be spec 
ially qualified to handle all matters pertain 
ing to the employment and efficiency of labor. 
State age and education and give full particu 
lars regarding experience, especially during 
the last five years. Box 671, AMreR. Mach. 


General foreman with executive ability and 
uptodate methods in general machine shop 
practice, to take charge of about 100 men; 
must have had 10 years’ experience in hand 
ling men; give references, experience, wages 
and state date for personal interview at fac 
tcry. The Foos Gas Engine Co., Springtield, O. 

Wanted—General superintendent with wide 
experience and progressive methods in factory 
operation and production, by an_ office spe 
cialty manufacturing company: in writing, 
give age, experien references and salary ex 
pected. All correspondence will be treated 
strictly coniidentially. Box 687, AM. Maci 

Wanted machinists. lathe, 
planer, dri!l press, screw machine, boring and 
milling machine operators, die sinkers and 
patternmakers who are seeking positions or 
desirous of improving on those which they 
have, to register their names and addresses 
with the free Employment Department of the 
National Metal Trades Association. Address 
Commissioner's Office, 605 New England 
juilding, Cleveland, O. 


First-class 


Superintendent: Progressive manufacturers 
having foundry, pattern and machine shops 
employing 500 men, need a thoroughly experi 
enced and systematic superintendent: ma 
chine shop training essential; foundry ex 
perience preferred; give full details, past and 
present record, naming employers; communi 


67 


cations strictly confidential; only men with 
un record need apply; location Ohio. Lox 
GSS, AMERICAN MACHINIS1 
PENNSYLVANIA 

Wanted—A good live agent in every shop 
or factory in the U. S. to sell one of the best 
known preparations for removing grease and 
zrime from the hands without injury to the 


skin Absolutely guarantved An agent can 
mike from $5.00 to $25 00 over and above 
his regular salary This is no fake Write 


for free sample and agents’ terms. The Klien 
zola Co., Erie, Da 


RHODE ISLgaxD 

Foreman for bolt forging department of nut 
and bolt manufactory must have had exper! 
ence with Burdict headers and be familias 
with the making of special bolts of all kinds 
give references, age and salary expected Box 

646, AMERICAN MACHINIS! 
WISCONSIN 
Wanted—-Good mechanical designers and 
detail draftsmen for machinery manufacture: 
located in Wisconsin Box 564, AMern. Macu 


For Sale 


s Bound volumes AMERICAN MA 
CHINIS’T for sou Lin, tnd lino Also 
unbound Lox 684 





several later volumes, 
AMERICAN MACHINIST. 

For Sale—VDatent on clutch: will not slip 
weir taken up automatically Slmple, light 
and strong Address John Schneider, 
Beach St., Bridgeport, Conn 

For Sale—Machine shop and foundry well 
equipped, successfully running under lease in 
best town In eastern Oregon: a rare bargain 
$6000 cash, balance time Box 679, Am. M 


second-hand, one 12x24 Harris 


For Sale 
Corliss engine and one 30-horsepower James 
Leffel & Co. high-speed engine; both in pri 
condition, and may be seen in operation: de 
livery December 1 Box 645, AMer. Macu 


For Sale Modern new steel brick lined shop 
and tools, four years in operation: new tools 
electric crane, gas engine and motor drive: run 
ning day and night since January: owners 
will retain part interest and give manage 
ment to right party located in Central West 
Box 677, AMERICAN MACHINIS1 
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